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Down  in  Texas,  just  a  little  distance  from  Uvalde,  Mother 
Nature  has  played  one  of  her  little  tricks  in  the  form  of  a 
rock  deposit  that  cx^ntains  bitumen-impregnated  limestone. 
The  only  other  plac-e  in  the  nation  where  this  combination 
of  materials  is  found  is  a  small  area  in  Alabama. 

White’s  Uvalde  Mines  have  an  interesting  and  unicpie 
operation.  The  rock,  being  rubbery  and  bouncy,  recjuires 
two  special  blasting  techniques.  One  blasting  operation  is 
rtxjuired  to  tear  loose  the  20  to  28-ft.  overburden,  the  other 
to  bring  down  the  120-ft.  face  of  bitumen  limestone  in  work¬ 
able  fragmentation.  This  material,  in  regular  intervals  of 
rich  and  lean  streaks  of  bitumen  content,  can  be  blended 
bv  careful  blasting  and  loading-ont  procedures. 

Starting  on  page  1.35,  Lewis  Nordyke  presents  a  compre¬ 
hensive  description  of  this  busv  operation. 


Out  in  the  Pacifie  Ocean,  north  of  the  citv  of  Wntura,  Cali¬ 
fornia,  a  spectacular  job  has  just  been  completwl.  It  was 
the  building  of  an  offshore  drilling  island  for  the  Richfield 
Oil  Coqjoration. 

In  need  of  stone  for  fill,  the  Guv  F.  Atkinson  Companv 
discoNcred  a  deposit  of  rock,  suitable  for  the  purpose,  6 
miles  itiland.  The  storv  of  how  the  contractor  blasted 
4()5,()(K)  tons  of  stone,  transported  it  over  roads,  and  tlien 
barged  it  2,992  ft.  offshore  to  the  island  site  is  interestinglv 
told  by  Sterling  R.  Marcher.  The  article  starts  on  page  142. 


fingh  Rri'iman,  whose  article  on  the  construction  of  rail¬ 
road  tunnels  in  \'enezuela  starts  on  page  147,  is  no  stranger 
to  our  readers.  He  has  had  se\  eral  articles  published  in 
The  Explosives  Engineek  in  the  past.  His  current  article 
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is  interesting  since  it  describes  the  blasting  procedure  used 
in  driving  three  egg-shaped  tunnels.  Lhmsual  conditions 
were  eneountered. 

e  o  0 

It  is  .seldom  that  one  has  an  opportunitv  to  .see  the  .split- 
second  action  of  explosiv  es  doing  their  work  during  a  (juarrv 
blast.  We  present,  starting  on  page  1.50,  a  series  of  high¬ 
speed  secjuence  pictures  of  a  quarrv  blast  consisting  of 
9,0.50  lb.  of  explosiv  es  loaded  in  six  holes.  The  photos,  taken 
at  the  Oriskanv  Falls  Quarrv  of  P'astern  Rock  Products 
Company,  show  the  various  stages  of  the  fracturing  rock 
from  the  initial  detonation  of  the  explosives  to  the  final 
mov  ement  of  the  falling  fac-e.  From  such  high-speed  photos, 
the  quarrv  superintendent  and  his  aides  can  analvze  their 
blasting  techni(|ue  and  studv  the  results. 

e  o  o 

In  order  to  make  the  St.  .Marv  s  River,  the  connecting  chan¬ 
nel  between  Lake  Superior  and  f.ake  Huron,  suitable  for 
use  by  large  ocean-going  v  essels  it  was  necessarv  to  increase 
the  depth  of  a  3-mile  section  of  the  .3(K)-tt.-vvide  channel 
from  21  to  28  ft.  The  contract  was  awarded  bv  the  U.  S. 
.\rmv  Corps  of  Engineers  to  Dunbar  &  Sulliv  an  ('ompanv 
of  Detroit,  and  drilling  and  blasting,  for  the  removal  of 
approximatelv  .3(K).(KK)  cu.  vd.  of  hard  limestone,  began  on 
September  5,  19.57.  J.  W.  .\dams  writes  of  the  drilling  and 
blasting  techniques  emploved  ;md  describes  the  drilling- 
and-loading  bargi*  th;it  is  proving  so  successful.  His  article 
starts  on  page  154. 
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riie  con^trlK■tion  ol  nuulern  hijilnvays  utilize:;  many  am)  varied 
engineeriii"  skilLx  and  techniques.  One  of  these  skills,  the  use  of 
specialized  explosives  and  blasting  methods,  helps  to  speed  eonqde- 
tion  of  these  arteries  so  important  to  our  economic  development. 

The  eflicient  use  of  industrial  explosives  levels  hills,  fills 
valleys,  drives  tunnels,  and  straightens  rights-of-way  to  make  the 
highways  of  tomorrow  wider  and  safer. 

Hercules  has  pioneered  in  the  development  of  improved  exj)lo- 
sives  and  blasting  techniques  for  more  than  40  years.  \\  hatever 
your  blasting  {trohlem  may  he,  Hercules  has  the  right  exjdosives 
and  technical  representatives  to  help  you  do  the  job  quickly, 
efficiently,  economically.  \\  e'll  welcome  an  opportunity  to  con¬ 
sult  with  vou. 


HERCULES  POWDER  COMPANY 


Explosives  Department,  990  King  Street, 
Branch  Offices:  Birniingliam,  Ala.;  Chicago,  Ill.; 
Joplin,  Mo.;  Los  Angeles,  Calif.;  \ew  York,  X. 
City,  Utah;  San  Francisco,  Calif. 


,  Wilmington  99,  Del. 

Duluth,  Minn.;  Hazleton,  Pa.; 
Y.;  Pittsburgh,  Pa.;  Salt  Lake 


HERCULES 
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Joy  Challenger  Drills 

Start  Powerhouse  Rock  Job 


Joy  Challengers  started  drilling 
blastholes  within  60  days  after  Mer- 
ritt-Chapman  &  Scott  was  awarded 
the  S99  million  contract  last  Febru¬ 
ary  for  construction  of  the  main 
powerhouse  of  the^iagara  Generat¬ 
ing  Plant  at  Lewistown,  N.  Y.  The 
entire  Niagara  Power  Project  will 
cost  $625,000,000. 


drifters  drill  4"  or  4Vl”  diameter 
holes  30'deep  without  a  steel  change. 
Drill  cycle  speed  and  smooth  opera¬ 
tion  proved  Joy  the  best  for  the  job. 

Joy  TM-500  Drills  go  deep 

The  guts  of  the  Joy  Challenger  is 
the  rugged  630  lb.  TM-500,  a  514" 
bore  drill  that  combines  power- 
packed  punch  and  rotation  with  out¬ 
standing  hole  cleaning  ability  to  bot¬ 
tom  deep  blastholes  with  ease.  Fea¬ 
tures  of  the  TM-500  include: 

Force  Feed  Lu- 
A  brication  of  all 

^  rotating  parts. 

*  Exclusive  Joy 

^1^  Dual  Valve  for 

^  w  positive  air  con- 

'^ff  I 

-i ' ' I  ^  down  stroke  of 

1 J  '  S  *he  piston. 

Replaceable 
(ll  Bushings  at  all 

wearing  surfaces 
Ij:  including  the 


Joy  WN-224's  Supply  the  Air 

Since  M-C&S  is  using  5  Joy  Chal¬ 
lengers  on  the  rock,  three  Joy  semi- 
radial,  four-cylinder  WN-224  water 
cooled,  two  stage  compressors  are 
used  for  air  requirements.  The  WN- 
224  is  the  largest  package-type  com¬ 
pressor  available. 

Your  projects  may  not  be  Niagara 
size  but  if  you’re  drilling  rock,  ask 
a  Joy  Engineer  about  equipment  that 
profits  you! 

Write  Joy  Manufacturing  Com¬ 
pany,  Oliver  Building,  Pittsburgh 
22,  Pa.  In  Canada:  Joy  Manujactur- 
ing  Company  (Canada)  Limited, 
Galt,  Ontario. 

Write  for  FREE  Bulletin  252-5. 

W%W  C7260  2S2 


Here's  the  rock  that 

must  be  moved 


With  9,000,000  cubic  yards  of  plant 
site  rock  to  drill,  M-C&S  relies  on 
Joy  Challengers  to  get  on  with  the 
CONSTRUCTION  AHEAD.  These  Joy 


9  Company,  Oliver  Building,  Pittsburgh  22,  Pa. 

■  EQUIPMENT  FOR  CONSTRUCTION 

PORTABLE  AND  SEMI  PORTABLE  AIR  COMPRESSORS  •  ROCK  DRILLS  •  TRAC  DRILLS  •  DRILL  BITS  •  BACKFILL  TAMPERS  •  SPADERS 
PAVING  BREAKERS  •  SHEETING  DRIVERS  •  DRIRERS  •  PORTABLE  HOISTS  •  FANS  AND  BLOWERS  •  PORTABLE  SAFETY  LIGHTING 
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Arth  ur  F.  Ej^lest  on 

I’RhJilDENT 

TIIE  LANE  COXSTHUCllON  C'ORI'ORATIDX 
JOHN  S.  LANE  &  SON,  INC. 


A  Biography 

Till  old  adage,  “It  you  want  something  done  promptly, 
ask  a  busy  man  to  do  it,”  aptly  fits  the  career  of  Arthur 
F.  Eggleston.  Despite  the  multitudinous  demands  of 
the  presidency  of  a  large  construction  company  and  a 
quarry,  he  has  found  time  to  devote  to  his  community,  his 
town  go\  enuneiit,  and  his  church. 

Arthur  Francois  Eggleston  was  born  in  Meriden,  Con¬ 
necticut,  in  1890,  the  son  of  a  leading  practicing  physician  of 
that  city.  His  fatlier,  Jere  D.  Eggleston,  graduated  from 
Williams  College  and  Columbia  Medical  College  and  settled 
in  .Meriden.  His  grandfather,  Thomas  E.  Duncan,  came  to 
this  country  from  Scotland,  and  built  and  operated  a  paper 
mill  at  Potjuonock.  Connecticut,  near  Hartford.  He  later 
moved  to  Mechanicville,  New  York,  where  he  established  a 
wood-pulp  paper  mill  which  subsequently  became  a  part  of 
the  West  X'irginia  Pulp  &  Paper  Company. 

.\rthur  attended  primary  and  grammar  schcols  in  .Meriden 
and  began  his  high  schooling  tliere.  He  graduated  from  the 
Williston  Seminary,  Easthampton,  Massachusetts,  with 
honors  in  1909. 

He  entered  Cornell  University  after  leaving  Williston 
and  graduated  there  in  1913  with  a  Bachelor  of  .\rts  degree. 

On  his  first  job  he  was  a  laborer  in  an  oil  engine  testing 
room  of  the  DeLa\'erne  Company  of  New  York  Citv  at  the 
munificent  wage  of  $9.60  a  week  for  six  ten-hour  days. 

Shortly  after  graduating  from  Cornell  in  1913,  -\rthur 
went  to  work  for  John  S.  Lane  &  Son,  Inc.,  of  Meriden.  Lane 
operated  traprock  quarries  in  M’estfield,  Holyoke,  and 
Amherst,  Massachusetts.  In  the  same  year  he  became  affil¬ 
iated  \\nth  The  Lane  Construction  Corporation. 


Through  the  years  he  progressed  to  positions  of  greater 
responsibility  in  both  the  cxinstruction  cximpany  and  the 
parent  company.  In  19-40  .Mr.  Eggleston  was  named  presi¬ 
dent  and  general  manager  of  The  Lane  Construction  Cor¬ 
poration;  in  1945  he  became  executive  vice  president  of 
John  S.  Lane  &  Son,  Inc.,  and,  later,  was  elected  president. 
He  continues  as  president  of  both  organizations. 

The  construction  company,  originally  organized  to  build 
highways,  during  the  past  fifteen  )ears  has  branched  out 
into  the  heavy-txmstruction  field.  .\t  the  moment.  Lane  is 
carrying  on  approximately  $70,000,000  worth  of  active  con¬ 
struction  contracts,  a  sizable  job  for  the  one-time  little 
road-building  affiliate. 

With  throughways  and  turnpikes  crisscrossing  Connecti¬ 
cut  iuid  its  neighbor  states,  it  is  not  surprising  that  the  Lane 
organization  has  cxime  in  for  its  share  of  this  extensive  con¬ 
struction  work.  The  Lane  company  built  53  miles  of  the 
New  York  State  Thruway,  executed  about  $10,000,0(X) 
worth  of  work  on  the  Connecticut  Thruway  and  a  similar 
amount  on  the  Massachusetts  Thruway. 

Recently  the  company  undertook  a  $10,(X)0,(KX)  contract 
for  the  United  States  .\rmy  Engineers  at  the  Wurtsmith  .\ir 
Force  Base,  Oscoda,  Michigan.  The  largest  single  contract 
that  the  company  has  completed  was  the  $18,(XX),(XX) 
project  for  the  construction  of  the  Limestone,  .Maine,  .\ir 
Force  Base  for  the  United  States  War  Department. 

.\long  with  the  execution  of  his  other  duties,  .\rthur  has 
de\  oted  much  time  and  energv  to  cxmimunity  activities.  He 
has  been  president,  trustee,  and  a  director  of  the  .Meriden 
Y.M.C.A.;  president  and  director  of  the  Bradley  Home;  and 
president  and  director  of  the  Meriden  Hospital. 

He  has  served  the  First  Congregational  Church  as  presi¬ 
dent  of  the  Board  of  Trusti*es  and  for  many  years  as  chair¬ 
man  of  its  Finance  Committee. 

He  has  been  a  member  of  the  .Meriden  City  Council.  He 
now  serves  as  a  director  of  the  Home  National  Bank  &  Trust 
Company  of  Meriden,  Cit)’  Savings  Bank,  the  Meriden 
Cemetery  .Association,  the  National  Crushed  Stone  .Associa¬ 
tion,  the  Connecticut  Public  Expenditure  Council,  and  is  a 
former  director  of  the  -Associated  Ceneral  Contractors, 
Highway  Division. 

.Arthur  F.  Eggleston  married  Grace  L.  Lane,  who  died  in 
-August,  1930.  In  1933  he  married  Frances  E.  Nordaby.  He 
has  two  daughters,  Mrs.  Robert  T.  Turton  and  Mrs.  Foster 
.M.  Johnson,  Jr.,  and  seven  grandchildren.  The  Egglestons 
live  at  Mermount  Acres,  Meriden,  and  have  a  summer  home 
at  Pine  Orchard,  Connecticut. 

He  is  a  member  of  the  Quinnipiack  Club  of  New  Haven, 
the  Home  Club  of  Meriden,  the  Shuttle  -Meadow  Golf  Club 
of  New  Britain,  the  Pine  Orchard  Yacht  Club,  and  Delta 
Phi  Fraternity. 
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SAFETY  IN  THE  MINING,  QUARRYING,  AND  CONSTRICTION  INDUSTRIES 


Editorial 


>I  Inin^  F<»rum 

The  195S  Metal  Minini;  and  Industrial  Minerals  Con¬ 
vention  and  Exposition  of  the  American  Mining  Congress 
(otherxvise  known  as  the  Metal  Mining  Show)  was  held 
rt'centlv  in  San  Francisco,  setting  new  rewrds  for  size  and 
attendance.  Well  it  might,  for  mining  men  cvervAvhere,  not 
onlv  in  this  c-ountry,  hut  abroad  have  come  to  regard  this 
cx)ngress  as  the  miner’s  forum.  It  is  the  high  point  of  the 
metal  mining  year,  bringing  to  the  audience  the  host  of 
advances  in  the  art  and  science  of  mining  that  have  occ'urred 
over  the  past  twelve  months. 

Tlie  importanc'e  of  this  mining  forum  is  indicated  by  the 
fact  that  numbered  among  its  attendance  are  the  leaders 
in  mining  companies  of  all  kinds  from  the  United  States 
and  our  neighbors  to  the  north  and  south.  Both  Canada 
and  Mexico  were  well  represented  at  the  1958  congress, 
bringing  their  best  contributions. 

Important  leaders  in  government  were  present:  Secretary 
of  the  Department  of  the  Interior  Fred  A.  Seaton,  Governor 
Goodwin  J.  Knight  of  California,  and  Congressional  repre¬ 
sentative's  from  the  states  neighboring  California,  nearly  all 
of  which  are  states  in  which  mining  ranks  among  the  lead¬ 
ing  activities.  Present  also  were  men  prominent  in  the 
minerals  industry, 

run-down  of  the  subjects  of  the  .se\  eral  scissions  re\  eals 
the  breadth  of  discussion  at  this  meeting:  special  sessions 
on  milling  and  metallurgy,  underground  mining,  open-pit 
mining,  safetx’  and  health,  research  and  education,  explo¬ 
ration  and  geology,  uranium,  and  industrial  minerals,  as 
well  as  labor  relations,  national  minerals  policies,  taxes, 
gold,  silver,  and  monetary  policies,  and  public  lands.  Surely, 
almost  every  fac'et  of  mining  was  covered  there. 

Congresses,  trade  shows,  business  meetings,  and  conven¬ 
tions  are  not  new,  nor  is  the  mining  congress  necessarily 
the  biggest,  although  more  than  likely  it  is  out  in  front  in 
size.  But  the  mining  industry  is  fortunate  in  having  such 
a  well-organized,  readily  accepted  forum  to  which  serious 
students  of  mining  can  go  to  keep  abreast  of  the  best  think¬ 
ing  on  the  industry’s  problems.  To  the  congress  come  the 
most  able  men  in  the  field,  from  government,  industry, 
universities,  and  mine  ownership.  And  in  the  meeting  halls 
of  the  congress,  in  its  general  sessions,  special  sessions,  sym¬ 
posiums,  and  simply  in  the  coatrooms  and  the  corridors,  the 
techniques  and  the  solutions  to  problems,  large  and  small, 
are  exchanged.  It  is  upon  such  free  exchange  of  information 
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that  the  greatness  and  the  power  of  our  mining  and  heavy 
industrx’  are  based. 

Alr«ConclStionecl  IVlSnes 

There  was  a  time  when  an  underground  mine  was  about 
the  darkest,  dampest,  and  most  unpleasant  place  in  which 
to  work  on  (or  under)  the  fac-e  of  the  globe.  Generally,  the 
unfortunate  souls  destined  to  spend  their  wearv  lives  toiling 
in  such  dismal  holes  were  objects  of  pity  by  men  working 
abo\  e  ground. 

But  that  was  years  ago.  Since  that  time  things  have 
changed  underground.  To  be  sure,  an  underground  mine 
is  not  a  place  of  bright  sunlight  and  wide  open,  windswept 
spaces;  but  the  atmosphere  has  bt'en  greatly  improved. 

Safety  men  are  turning  their  attention  more  and  more  to 
ventilation.  Fresh  air  blown  into  the  dark  recesses  of  the 
mine  shaft  is  bringing  a  breath  of  air  to  the  miners  below, 
which  is  accxmiplishing  manv’  things,  notablv  improx'ing  the 
health  and  efficiency  of  the  men  and  increasing  mine  pro¬ 
duction. 

No  longer  are  miners  pastv-faced  tuberculosis-  and  sili- 
wsis-prone  weaklings,  the  prey  of  pulmonary  diseases 
brought  on  by  the  dark  and  unhealthy  air  of  mine  tunnels 
hundreds  of  fet't  below  the  surface.  Miners  today  are  ruddv- 
faced.  healthv-looking  specimens,  sun-tanned  and  vigorous, 
as  sound  of  wind  as  an\-  other  group  of  “indoor”  workers. 

One  reason  for  this  change  is  the  extent  to  which  the 
mining  industry  safety  engineers  have  gone  to  combat  the 
lack  of  fresh  air  underground.  The  safety  engineer  has  not 
been  content  to  rest  on  the  laurels  of  victory  won  after 
many  years  of  strix  ing  to  achieve  safer  working  conditions 
in  the  country’s  mines.  He  has  broadened  his  field  of  ac¬ 
tivity  to  include  the  health  and  comfort  of  the  men  who 
work  underground.  The  challenge  has  been  met,  and  the 
safety  engineer  wholeheartedly  has  accepted  the  new  re¬ 
sponsibilities  of  a  wider  range  of  service  to  the  men  in 
the  mines.  Not  only  is  fresh  air  blown  down  to  the  lowest 
operating  levels,  but  mines  are  being  air  conditioned.  Now, 
the  air  piped  to  the  mines  is  cleaned,  washed,  and  filtered 
to  remove  pollens,  dust,  fumes,  and  stale  air.  Miners  still 
may  work  in  dark  and  damp  mines,  but  the  air  they  breathe 
will  be  as  fresh  as  the  air  in  the  boss’s  office. 

This  new  trend  toward  the  air  conditioning  of  mines  is 
indicative  of  the  innumerable  changes  and  improvements 
made  in  both  working  conditions  and  safety  which  make 
us  proud  of  the  proficiency  of  .\merican  mining. 
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BIKD'S-EYE  \’IEW:  This  aerial  photo  of  White's  Uvalde  Mines’  operations  shows  the  stockpiles,  the  mixing  plants,  and  the  spur  line  of  the  Mis¬ 
souri  Pacific  Railroad  that  serxes  the  plant.  The  edge  of  the  quarry  may  be  seen  in  the  upper  left  part  of  the  photo. 


Blasting  Limestone  Rock  Asplialt 


in  Texas 


V'^ast  deposit  of  Kltumen  •impregnated  limestone  for  lil^liway  construction 
is  quarried  liy  skillful  use  of  explosives 


LEW  IS  XORDYKE" 


IN  a  remote  eorner  of  Texa.s,  a  region 
where  wliite-tailed  deer  and  wild 
pigs  phty,  is  an  engaging  mining  enter¬ 
prise— W’liite’s  Uvalde  Mines— which 
prodtices  limestone  rock  asphalt  and 
converts  it  into  an  excellent  highway- 
surfacing  material.  It  is  an  interesting 

•P.  O.  Box  8075 
Amarillo,  Texas 


operation  for  several  excellent  reasons. 

First,  the  rock  formation  is  strange 
indeed,  the  result  of  some  long-ago 
whim  of  nature.  With  the  exception 
of  one  small  area  in  Alabama,  this  is 
the  only  place  in  the  nation  where 
hitumen-impregnated  limestone  has 
been  found.  There  are,  however,  sex- 
eral  knowm  dt*posits  of  sandstone  with 


bitumen  content  in  other  locations. 

Second,  the  rock,  being  nihherv  and 
houncv,  re(juires  some  spt'cial  blasting 
techniipies.  ActualK’,  tlu'n'  are  two 
blasting  operations  to  do  — to  tear  loose 
the  20  to  2S-ft.  overburden  and  to  bring 
down  the  120-ft.  face  of  hitnmen  lime¬ 
stone  in  workable  fragnu'ntation.  Since 
there  are,  at  regular  interx  als.  rich  and 
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lean  streaks  of  bitumen  content,  blend¬ 
ing  of  the  iiHiterial  into  a  good  average 
is  achieved  in  the  blasting  and  the 
loading-out  prcKx'diires. 

Third,  the  deposits  (Kxnirred  about 
as  far  as  possible  from  the  center  of 
highway  construction  in  Texas.  Com- 
parati\  ely  few  roads  ha\  e  In'cn  needed 
in  the  \ast  land  around  Uvalde.  But 
there  in  the  ground  is  somt*  of  the 
most  useful  highwav-huilding  material 
known.  Therefore,  freight  is  a  major 
factor  in  the  ox  erall  costs. 

White’s  crews  are  mo\ing  a  lot  of 
the  rock  asphalt  kwated  in  Texas  cattle 
c-ountry  a  long  way,  mainly  in  railroad 
cars,  with  from  W)  to  75  being  ship|X'd 
each  day. 

The  open-pit  mine  is  located  25 
miles  west  of  Uvalde  in  the  south¬ 
western  corner  of  U\  aide  Countv.  The 
little  city  of  U\  aide,  SO  miles  west  of 
San  Antonio,  is  a  IxMiitiful  and  friendlv 
c-ommimitv  of  13,0(K)  population.  Its 
wide  streets  are  bordered  with  tower¬ 


ing  pecans  and  rugged,  gnarled  live 
oaks.  It  is  one  of  the  most  severe  spots 
in  Texas.  For  many  years  its  best- 
known  citizen  has  been  John  Nanct' 
(Cactus  Jack)  Garner,  one-time 
Speaker  of  the  House  of  Representa- 
ti\  es  and  former  Vice  Prt'sident  of  the 
United  States.  He  still  lives  there 
among  his  pecans,  li\e  oaks,  and  his 
memories,  an  old  man  of  90  exciting 
years. 

The  main  gathering  place  in  the 
tow'n  is  the  Kincaid  Hotel,  built  some 
37  vears  ago  by  a  cattle  family.  Its 
restaurant  is  prohahlv  the  only  hotel 
coffet'  shop  in  Texas  that  opens  at  5;.30 
in  the  morning,  Bv  that  time,  it  has 
hooted,  hig-hatted  customers  waiting 
in  the  lohhv.  Thev  are  ranchers  and 
farmers  who  li\e  in  town  or  nearhv. 
By  tradition,  they  are  up  with  the  sun, 
and  they  hurry  off  to  the  Kincaid  for 
c'offt't*,  breakfast,  and  di.scussions  of 
weather,  grass,  cattle,  sheep,  goats, 
and  hunting.  Many  millions  of  dollars’ 


w'orth  of  cattle  have  changed  owners 
there  in  the  Kincaid  lobby.  .\t  times 
these  w'eather-heaten  early-risers  also 
settle  political  questions  of  local,  na¬ 
tional,  and  world-wide  import.  They 
doubt  that  a  man  will  ever  ride  a 
“hoss”  on  the  moon,  and,  if  he  does, 
he'll  prohahlv  find  the  grass  there  no 
good  for  beef  cattle. 

Stretching  out  from  Uvalde  in  a  vast¬ 
ness  that  challenges  the  imagination  is 
a  wide  and  wild  land  of  cattle,  sheep, 
and  goat  ranches,  with  quite  a  few 
farms.  The  area  is  a  big  producer  of 
honey,  said  to  ha\’e  a  highly  superior 
taste.  The  bees  get  their  working  ma¬ 
terial  out  of  the  blossoms  of  bnish. 
cactus,  and  wild  flowers.  Out  in  the 
hills  and  on  the  plains,  wiiite-tailed 
deer  are  plentiful  and  so  are  javelinas, 
the  big-tusked  wild  pigs.  There,  also, 
are  squirrels,  coyotes,  bobcats,  fox. 
mountain  lions,  rattlesnakes,  turkevs. 
quail,  do\  es,  and  eagles. 

The  region,  a  part  of  the  famed 


Texas  monte— brush  country— has  an 
average  annual  rainfall  of  18  to  20  in. 
The  elevation  of  the  county  ranges 
from  700  to  2,000  ft.  above  sea  level. 

Extensive  Asphalt  Deposits 

Outcrops  of  the  rock  asphalt  occur 
across  the  southern  part  of  the  county. 
The  most  extensive  deposits— where 
W’hite’s  mines  are  located— are  in  the 
\icinity  of  Turkey  Creek  and  Little 
Muela  Creek  in  the  deep  southwestern 
corner  of  the  county.  Three  well-known 
geographical  formations— the  Bal- 
cones  Escarpment,  the  Edwards  Pla¬ 
teau,  and  the  Rio  Crande  Plain— join 
in  the  c-ounty.  The  mining  is  on  the 
Rio  Crande  Plain.  Geologically,  the 
age  of  the  bitumen-impregnated  rock 
ranges  from  Middle  .\nacacho  to  Up¬ 
per  Escondido.  Both  limestone  and 
sandstone  are  represented.  Only  the 
limestone  of  the  Anacacho  is  being 
mined,  however. 

The  accepted  theory  is  that  in  the 
days  long  before  the  wheel  was  in¬ 
vented  the  fonnation  was  petroleum- 
bearing  and  was  deep  under  the  sur- 
fac'C.  As  pressure  squeezed  the  innards 
upward  to  near  the  surface,  the  vola¬ 
tile  fractions  evaporated  and  only  the 
leathery  bitumen  was  left.  There  is  no 
oil  production  in  tlie  vicinity. 

The  rock  is  fairly  hard  and  quite 
porous;  all  the  interstices  are  filled 
with  natural  bitumen.  The  c'ontent 
runs  as  high  as  20  per  cent  in  some 
places,  but  a  deposit  of  5  to  9  per  cent 
gi\es  the  best  results  for  paving  ma¬ 
terial.  The  Uvalde  bitumen  compares 
favorably  with  the  pure  asphalt  mined 
in  Mexico  and  Trinidad. 

First  .Mined  in  1880 

No  one  knows  who  discox  ered  the 
strange  gray  rock  that  leaks  black  in 
such  an  out-of-the-way  place;  prob¬ 
ably  a  lonely  cowboy  or  a  just-as- 
lonely  sheepman  looking  for  water. 
The  deposit  was  first  exploited  about 
1880,  when  the  Axing  feet  of  a  coxv 
ponx'  xx  ere  the  fastest  transportation  in 
most  Texas  communities.  In  the  earlv 
xears  of  mining  and  proc'cssing,  the 
idea  xvas  to  extract  the  bitumen  and 
sell  it  in  the  East,  .\sphalt  could  be 
mined  in  Mexico  and  Trinidad,  hoxv- 
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ever,  and  shipped  to  the  United  States 
more  cheaply  than  asphalt  could  be 
extracted  at  Uvalde  and  shipped 
xvhere  it  was  needed.  So,  all  the  en¬ 
terprises  failed  until  the  start  of  pro¬ 
duction  of  highxvay  material.  R.  L. 
White  of  San  Antonio,  present  senior 
partner  of  White’s  Uvalde  Mines,  was 
one  of  the  main  promoters  of  the  rock 
asphalt  as  a  paving  mixture.  In  1912, 
he  xvas  among  several  San  Antonio 
residents  xvho  organized  the  Uvalde 
Rock  .\sphalt  Company,  xvhich  still 
operates  in  the  vicinity.  In  192;3,  Mr. 
White  founded  his  present  company.  At 
x  arious  times,  as  many  as  six  concerns 
have  operated  in  the  region,  but  onlv 
the  present  txvo— White’s  and  Uvalde 
Rock  Asphalt— haxe  been  suc“cessful. 

W'hite’s  doesn’t  hax  e  to  tout  its  prod¬ 
uct  as  excellent  topping  material  for 
highxvays  and  streets.  Crockett  Street 
in  San  Antonio  xvas  paved  xvdtli  the 
rock  a.sphalt  more  than  50  years  ago 
and  the  surfacing  still  stands.  The 
Texas  Highxvay  Department  is  one  of 
White’s  major  customers.  Cities,  coun¬ 
ties,  and  highxvay-construction  con¬ 
tractors  also  are  among  major  custom¬ 
ers. 

The  a.sphalt  rock  reserx  e  in  the  area 
is  almost  unlimited.  In  its  operation. 
White’s  moxes  its  cpiarry  on  an  SOO-ft. 
front  only  about  120  ft.  a  year.  The 
quarry  is  dex  eloping  from  xvest  to  east, 
and  this  one  pit  xvill  last  almost  until 
kingdom  come.  The  asphalt  rock  is 
atop  at  least  87  ft.  more  of  asphalt 
limestone.  Doxxn  there  the  stuff  is 
leaner  and  more  expensixe  to  receiver; 
hoxxex  er,  it’s  there  if  ever  needed. 

^Vith  its  slate-colored  face  800  ft. 
long  and  120  ft.  high,  the  (piarrv  is  a 
spectacular  sight,  .something  like  a  can¬ 
yon  blasted  out  of  the  hills.  The  pit 
is  clean  and  not  littered  xxith  obstruc¬ 
tions,  an  indication  of  careful  planning, 
expert  engineering,  and  good  house¬ 
keeping. 

Stripping  the  Overburden 

The  Arst  xxork  done  is  that  of  strip¬ 
ping  the  overburden  of  limestone  ajid 
caliche,  xvhich  varies  in  thickness  from 
20  to  28  ft.  This  is  so  hard  that  it  has 
to  be  blasted  and  haided  axxax'.  This 
chore  is  sandxxiched  in  betxx  een  blast¬ 
ing  and  hauling  in  the  quarrx’  face. 

The  holes  for  blasting  the  over¬ 
burden  are  drilled  xxn'th  a  Daxev  500 


rotary-mounted  unit  on  an  Interna¬ 
tional  truck.  The  drill  is  poxvered  by 
a  CMC  diesel  which  drix'es  a  Davey 
compressor  of  500  c.f.m.  under  30-Ib. 
pressure.  V'^arel  Tric*one  rotary  bits, 
5/N-in.  diameter,  are  used.  The  steel  is 
3/s-in.  holloxv  Davey  drill  pipe  in  15-ft. 
lengths. 

As  a  rule,  txvo  rows  of  holes  are  fired 
in  a  round.  There  are  from  25  to  30 
holes  in  each  roxv.  The  first  roxv  is  9  ft. 
back  from  the  toe.  The  holes  are 
drilled  from  25  to  30  ft.  deep,  or  about 
2  ft.  into  the  rock  asphalt,  spaced  on 
15-ft.  centers. 

Each  hole  is  loaded  with  30  ft.  of 
regular  Primacord®  to  which  ten  400- 
grain  Primacord  primers  hax'e  been 
attached,  about  1  ft.  apart.  Then 
Herco-prills®  are  poured  into  the  hole 
up  to  7/t  ft.  of  the  collar,  after  which 
the  hole  is  stemmed  to  the  top  xvith 
drill  cuttings. 

W’hen  all  the  holes  are  loaded  they 
are  hooked  up  xvith  regular  Primacord 
and  fired  with  a  blasting  cap  and  safety 
fuse.  The  interval  between  the  time 
of  lighting  the  fuse  and  the  detonation 
of  the  charges  is  about  122  secxjuds. 
Results  are  consistently  satisfactory. 

The  xvaste  is  loaded  on  trucks  by 
diesel-poxvered  shovels  and  hauled  to 
nearby  dumps.  The  shoxels,  a  54-B 
BucxTus-Erie  and  an  80-D  Northxv'est, 
each  xvith  a  2jj-yd.  dipper,  load  into 
end-dump  trucks.  White’s  has  three 
36-TD  22-ton  Euclid  trucks  and  two 
80-D  15-ton  Euclids  for  this  hauling. 
Three  old  15-ton  Sterlings  are  also 
used,  mainly  as  standbys. 

With  a  xvide  sxvath  of  xvaste  out  of 
the  xxay,  leaving  an  almost  lexel  sur¬ 
face,  \\’hite’s  is  ready  to  go  after  pav 
stuff. 

Drilling  Procedure 

One-half  of  the  SOO-ft.  face  is  moved 
forxvard  at  a  time.  The  5,'»-iu.  blast 
holes  are  drilled  xvith  the  same  ma¬ 
chine  and  bits  used  in  the  stripping 
operation.  The  holes  are  125  ft.  deep. 
By  e.xperimentation,  it  has  been  found 
that  best  results  are  obtained  bx  shoot¬ 
ing  only  one  roxv  of  holes  in  a  round. 
There  are  20  or  21  holes  in  each  roxv, 
drilled  12  ft.  back  from  the  toe  and 
spaced  on  17-ft.  centers. 

The  rock  asphalt  is  as  tough  as  raxv- 
hide  and  is  somexxhat  springv;  it  has 
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TOUGH  GOING:  The  rotk  asphalt  is  tout£h  and  springy  and  about  2'a  hours  are  required  by 
this  Davey  .VM)  rotar>  drill  to  make  a  hole  125  ft.  deep.  One  bit  ss-ill  drill  1.500  to  2.000  ft. 
before  replacement  is  necessary. 


hounc'c  and  will  absorb  a  lot  of  shock. 
Often  the  drill  hits  a  particularly 
guminv  plac'c  from  2  to  10  ft.  deep. 
This  messes  up  the  regular  rotary  bit, 
and  a  drag-type  bit  with  three  blades 
—something  on  the  order  of  a  fishtail 
bit  — is  used  in  these  places.  It  takes 
about  2'a  hours  to  drill  a  hole.  One  bit 
will  drill  1,500  to  2.000  ft.  before  it  is 
too  dull  for  use. 

The  rock  in  plac-e  has  a  grain  some¬ 
thing  like  that  of  wood.  It  is  being 
blasted  off  across  the  grain,  or  on  the 
bias. 

Since  the  entire  fac'e  is  not  the  same 
percentage  bitumen,  an  effort  is  made 
with  the  blasting  to  arrange  the  muck 
pile  .so  that  the  material  can  be  blended 
in  the  loading.  The  top  40  ft.  of  the 
face  is  about  8  per  cent  bitumen,  the 
middle  40  ft.  is  4  per  cent,  and  the  bot¬ 
tom  40  ft.  is  8  per  cent  again. 

Tliere  is  a  great  deal  of  seepage  in 
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places  and  portions  of  some  of  the 
holes  are  wet. 

Loading  Explosives 

dry  hole  is  loaded  as  follows:  a 
cartridge  of  4f2-in.  by  20-lb.  Gela- 
mite®  1  is  attached  to  a  strand  of  rein¬ 
forced  Primacord  and  placed  in  the 
bottom  of  the  hole;  then  it  is  filled  12 
ft.  with  Gelamite  1  in  the  4/'2-in.  by 
20-lb.  cartridges.  A  secx)nd  primer  of 
Gelamite  1  is  attached  to  a  second  line 
of  reinforced  Primacord.  Eighteen 
feet  of  Tritex®  blasting  agent  is  poured 
in.  A  20-lb.  primer  of  Hercules®  60^' 
Extra  Dynamite  is  placed  on  top  of  it. 
Eighteen  feet  of  Tritex  is  poured  in, 
then  another  primer.  This  loading— 
alternately  extra  dynamite  and  Tritex 
— C'ontinues  to  about  22  ft.  from  the 
collar. 

There  is  a  slip  from  5  to  25  ft.  from 
the  top.  Stemming— usually  about  4 
ft.— is  placed  through  this  slip.  From 
there  to  the  cxillar  the  hole  is  filled 


alternately  with  Herc-ol®  and  stem¬ 
ming,  with  the  la.st  few  feet  being 
stemmed.  The  two  strands  of  Prima¬ 
cord  come  out  of  the  hole  and  each  is 
tied  to  the  main  line  of  regular  Prima- 
c-ord,  which  hooks  up  all  the  holes; 
17  MS  Primacord  c'onnectors  are  used 
between  the  holes.  Two  caps  are  at¬ 
tached  to  the  main  line.  The  shot  is 
firt'd  with  6  ft.  of  Glo\er*  fuse  which 
burns  at  the  rate  of  1  ft.  per  40  seconds. 
The  fuse  is  ignited  with  a  match. 

W'ith  the  explosi\  es  thus  placed  and 
with  the  use  of  the  MS  connectors, 
the  blast  has  a  shearing  action.  Often 
the  back  sides  of  the  drill  holes  are 
left  showing  in  the  face.  There  is  no 
bothersome  toe  and  very  little  loose 
HK'k  at  the  top.  The  face  l(K)ks  almost 
as  if  it  had  been  sawed. 

.\  wet  hole  is  loaded  in  much  the 
same  way  as  a  dry  one.  The  major 
differenct'  is  that  the  wet  portions  are 
loaded  with  Hercol  in  4.'2-in.  by  20-lb. 
2.3G  cartridges. 

With  the  blasting  of  both  dry  and 
wet  holes,  the  explosix  es  loading  ratio 
is  0.82  lb.  of  e.xplosives  per  cu.  yd.  of 
material  in  the  solid.  The  material 
weighs  about  3,500  lb.  to  the  cu.  yd. 

40.(KK)  Tons  Brought  Down 

This  blasting  has  produc-ed  highly 
satisfactory  results.  About  40,(XX)  tons 
of  material  is  brought  down  at  one 
shot.  ITie  muck  pile  stands  something 
like  35  ft.  high,  safe  for  the  shovels. 
On  the  a^■erage,  a  shot  is  fired  everx' 
ten  days  to  two  weeks. 

The  blasting  places  the  muck  pile  .so 
that  the  rich  and  lean  asphalt  can  be 
blended  in  the  loading. 

U’hen  a  blast  is  fired  in  the  pre¬ 
scribed  way,  the  middle  40  ft.  of  the 
face,  being  lean  in  bitumen,  springs 
out  faster.  Therefore,  the  muck  pile’s 
outer  side  is  a  lean  material  and  the 
inner  side  is  rich  with  rock  from  the 
top  and  bottom.  By  loading  with  two 
shovels— one  to  two  trucks  of  rich  and 
the  next  of  lean— a  good  blending  goes 
into  the  primary  crusher. 

High  Bitumen  Content 

Some  spots  in  the  rock  have  as  high 
as  20  per  cent  bitumen  content.  The 
blending  brings  it  close  to  the  desired 
mixture  of  5  to  9  per  cent  asphalt.  The 
Texas  Highway  Department  operates 
a  laboratory  in  the  vicinity,  and  the 


138 


THE  EXPLOSIVES  E.NGINEER  •  SEPTEMBER-OCTOBER,  1958 


material  that  is  to  be  used  by  the  de¬ 
partment  or  by  construction  contract¬ 
ors  building  highways  within  the  state 
is  tested  constantly.  All  material 
going  into  a  state  road  must  come 
up  to  specifications.  White’s  likewise 
maintains  a  laboratory  and  keeps  close 
check  on  the  gradation  and  content  of 
all  the  products  it  turns  out  of  its  crush¬ 
ing  and  mixing  plants. 

As  a  general  rule,  the  blasting  crews 
and  the  shovels  and  trucks  work  in  the 
quarry  for  three  to  four  weeks,  or  until 
the  plant  has  enough  material  stock¬ 
piled  to  supply  it  for  several  days. 
These  piles  are  built  as  overflow  from 
the  plant,  and  material  from  them  is 
drawn  into  the  plant  by  convevor  as 
needed.  Then  the  men  and  etjuipment 
turn  to  the  work  of  stripping  for  a 
week  or  ten  days. 

The  loading  of  the  blasted  rock 
asphalt  makes  use  of  the  same  shovels 
and  trucks  used  in  stripping  the  over¬ 
burden.  A  C^aterpillar  D-7  dozer  keeps 
the  (juarry  elean  behind  the  shovels. 

The  trucks  haul  the  blasted  material 
to  the  crusher,  about  1,(XH)  ft.  up  a 
grade  no  steeper  in  anv  place  than  8 
per  cent.  Incidentallv,  nearlv  all  the 
hauliige  roads  are  pa\  ed  with  the  prod¬ 
uct  of  the  plant. 

Plant  Operations 

The  trucks  dump  into  a  42-in.  Allis- 
(diahners  Superior  gyratory  crusher, 
which  reduces  the  material  to  a  maxi¬ 
mum  of  7  in.,  and  the  rock  is  on  its  way 
to  the  crushing  and  mixing  plants.  The 
crusher  empties  into  a  42-in.  pan  fetH;ler 
and  the  rock  is  con\  e\  ed  to  a  scalping 
screen  where  the  fines  and  minus  in. 
go  into  plant  No.  1.  The  %  and  larger  go 
into  a  rubble  (surge)  pile  on  the 
ground.  This  pile  has  a  capacity  of  at 
least  .50,(KK)  tons. 

The  plant,  which  from  a  distance 
looks  a  little  like  a  tremendous  tele- 
\ision  aerial,  is  arranged  so  that  all 
material  not  needed  at  the  moment  for 
mixing  into  a  finished  product  goes  into 
stockpiles.  When  any  of  it  is  needed,  it 
is  con\eved  from  the  pile  into  the 
plant.  Even-finished,  but  vet  unmixed, 
the  rock  is  stockpiled.  The  rubble  pile 
is  the  main  stock  of  material  ready 
to  be  drawn  into  the  plant.  The  pull 
from  the  rubble  goes  back  through  a 
Cedar  Rapids  20-20  impact  crusher, 
which  reduces  to  a  minus  2)2  in.  This 


goes  into  a  3-ft.  Symons  cone  crusher 
and  is  brought  down  to  %  in.  It  is 
screened  over  two  4  by  12-ft.  Symons 
screens,  with  the  over-ride  going  to  a 
54-in.  Tornado  impact  crusher  and  two 
222  Allis-Chahners  crushers  and  back 
to  the  screen.  This  material  from  the 
rubble  pile  is  then  used  in  the  mix  or 
is  stockpiled. 

This  method  of  stockpiling  at  any 
stage  in  the  process  after  the  rock  has 
gone  through  the  primary  gives  great 
elasticity  to  the  plant.  For  example,  it 
can  take  rock  from  the  stockpiles 
while  the  shox  els  and  trucks  are  on  the 
stripping  job.  If  a  big  order  comes  in 
for  immediate  delivery,  the  plant  is 
ready  to  produce  without  delay. 

The  crushing  is  a  standard  oper¬ 


ation.  It  reduces  the  rock  to  the  pre¬ 
scribed  size  for  the  various  products 
and  the  material  is  ready  for  mixing. 
White’s  stores  the  raw  material  rather 
than  the  finished  products;  sufficient 
stockpile  storage  is  maintained  to  last 
•30  days  in  plant  operation.  Nearly  all 
of  the  mix  passes  from  the  plant  into 
waiting  62-ton  gravel  cars  on  the 
Missouri  Pacific  Railroad,  which  has  a 
stub  line  to  the  plant.  White’s  prod¬ 
ucts  are  mixed  strictly  on  a  fill-the- 
order  basis. 

Mixing  to  Order 

The  mixing  of  a  particular  batch  re¬ 
quires  about  35  seconds.  It  consists 
mainly  of  sizing  to  meet  specifications, 
the  necessary  asphalt  content  of  5  to  9 


INTO  THE  CKl'SHER:  A  rear-dump  Euclid  drops  its  load  of  blasted  nnk  into  a  42-in.  .\llis- 
Ohaliners  gyratory  crusher.  The  rock  is  reduced  to  a  maximum  of  7  in.  before  it  is  conveyed 
to  the  secondarx’  crushers  and  the  mixing  plant. 
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per  cfiit,  cleptMuling  on  the  product, 
and  the  fluxing  with  No.  6  fuel  oil; 
from  1  to  per  cent  of  oil  is  added 
and  the  addition  of  from  1  to  2  per  cent 
of  water  is  necessary  to  make  the  flux¬ 
ing  efft'ctive. 

The  products,  mixed  h)  order,  in¬ 
clude:  a  premix;  asphalt  rock;  cover 
stone;  dry  r(X‘k;  prt^coat  rock  (only  a 
small  amount  of  oil  added);  black  base 
(a  heavy  mix  with  lJ*-in.  rock  for  use 
in  veiy-  soft  places  has  2.4  per  cent  flux 
and  1/*  per  cent  moisture);  chug-hole 
mix  (about  the  same  as  black  base). 

Highway  topping,  a  cold  mix,  is  the 
main  product.  Out  on  the  job  the  mix 
is  spread  on  the  base  from  the  slowly 
dumping  trucks.  It  is  then  worked  and 
Ie\  eled  with  motor  graders  and  packed 
with  hea\y  rollers.  When  the  mix  thus 
spread  and  rolled  sets,  it  forms  a  solid 
sluvt  of  rock  which  has  shock-absorb¬ 
ing  resilience  and,  at  the  same  time, 
the  hardness  of  limestone.  In  nearlv 
all  cases,  the  mix  goes  direct  from  the 
plant  to  the  construction  job.  Some  of 


it  is  hauled  in  trucks,  but  tlie  bulk  goes 
out  in  gravel  cars.  A  long  string  of 
empty  cars  waits  on  the  siding  at  the 
plant  to  be  switched  under  the  load¬ 
ing  hopper  with  \N’hite’s  GE  diesel- 
electric  locomotive. 

The  plant  is  well  equipped  and 
works  smoothly.  The  usual  shift  is  8 
hours  for  crushing  and  stockpiling  and 
16  hours  for  the  mixing  plant.  A  Cater¬ 
pillar  D-7  dozer  works  the  stockpile. 

In  the  rare  instances  in  which  a  car 
of  mix  doesn’t  cxnne  up  to  specification 
it  is  unloaded  with  a  331  Clamshell, 
wliich  is  also  used  as  a  crane  and  in 
some  exca\’ation  work. 

The  plant  is  powered  by  electricitx’ 
furnished  by  Central  Power  and  Light. 
U'ater  for  the  operation  comes  from 
the  cxunpany’s  nearby  wells. 

Installations  at  the  plant  include  a 
pit  shop,  which  maintains  the  quarr\’ 
equipment,  and  a  welding  and  black¬ 
smith  shop,  which  takes  care  of  repairs 
on  plant  equipment,  including  belts 
and  screens.  A  l?*-ton  Ford,  equipped 


with  diesel  oil  and  water  tanks,  is  used 
as  a  service  truck. 

Safety  Emphasized 

The  operation  has  been  a  safe  one. 
In  blasting  and  in  every  other  phase 
of  the  work.  White’s  emphasizes  safetx’, 
and  this  has  paid  off.  In  mid-May  of 
1958,  the  quarry  and  plant  had  oper¬ 
ated  316  days  without  a  lost-time  mis¬ 
hap.  The  company  was  shooting  for 
365  consecutive  days  without  an  acci¬ 
dent. 

Up  a  hill  from  the  plant  about  a  ii 
mile  is  the  company’s  mining  and  plant 
office.  A  siren  hooked  np  on  top  of  it 
sounds  the  warning  to  clear  the  camp 
when  a  shot  is  to  be  fired  in  the  quarrv 
or  in  the  stripping.  The  quarry  is 
cleared  of  equipment.  People  li\  ing  in 
the  camp  collect  themselves  and  chil¬ 
dren,  and  also  the  milk  cows,  to  places 
of  safetx’  so  there  will  be  no  danger 
from  wild  rock. 

As  a  rule,  the  shots  are  fired  after 
quitting  time  at  the  end  of  the  dav. 


STOC^KPILl.NG:  Stone  from  the  primarv'  crusher,  not  immediately  needed  for  filling  customers’  orders,  is  conveyed  to  stockpiles.  .4n  estimated 
50,000  tons  in  this  stockpile  assure  an  adequate  supply  of  stone  to  meet  deliveries. 
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ACCORDING  TO  SPECIFICATIONS:  The  raw  materials  from  the  stockpiles  are  mixed  on  a  fill-the-order  basis  to  meet  customer  specifications. 
Much  of  the  finished  product  is  shipped  by  railroad,  some  going  as  far  as  Chicago. 


75  Persons  Employed 
White’s  emplovs  75  persons.  About 
35  of  them  li\e  at  Daljney,  the  com¬ 
pany’s  communitv  out  there  under  tlie 
wide  and  starry  skies  of  the  vast  and 
beautiful  landscape.  This  is  a  fine 
camp,  with  housing  for  the  employes. 
Nearly  all  of  the  workmen  not  living 
at  the  camp  reside  in  Uvalde.  The 
companv  runs  a  bus  from  Uvalde  to 
the  works  every  morning  and  back  in 
the  evening,  carrying  the  employes 
without  charge.  A  school  bus  takes  the 
Dabnev  children  to  school  in  Lh'alde. 

The  quarry  and  plant  have  little 
turnover  among  workmen.  Manv  per¬ 
sons  of  Latin  e.xtraction  are  on  the  pay¬ 
roll;  tins  is  true  in  every  Texas  com¬ 
munity  so  near  the  Mexican  border. 

R.  C.  (Dick)  Soare.s,  a  graduate  of 
Colorado  School  of  Mines,  is  superin¬ 
tendent  of  production,  and  Dan  I. 
\’alentine  is  the  assistant  superintend¬ 
ent.  John  T.  Sparks  is  foreman  of  pit 


operations,  including  the  drilling  and 
blasting. 

General  offices  are  at  209  Soledad  in 
San  Antonio.  White’s  owns  its  office 
building  and,  also,  about  a  block  of 
adjacent  buildings  there  on  Soledad. 

R.  L.  W’hite,  the  real  veteran  of  the 
rock  asphalt  business,  is  the  senior 
partner.  He  is  in  semiretirement. 

John  H.  White  is  the  managing  part¬ 
ner.  He  makes  frequent  trips  from  San 
.Antonio  to  the  works  at  Dabney  in  his 
private  plane.  A  landing  strip  is  main¬ 
tained  there. 

Harald  H.  Moursund  of  the  San  .An¬ 
tonio  office  is  manager  of  production 
and  research.  A  part  of  the  research 
includes  work  on  the  tremendous 
mountain  of  dust  that  has  grown  at  the 
plant.  The  dust  gathered  and  carried 
out  of  the  plant  to  the  nearbv  dump  is 
rich  in  bitumen.  Efforts  to  find  uses 
for  it  are  being  made  constantlv;  some 
dav  the  dust  pile  could  prove  to  be  as 


valuable  as  a  California  gold  mine. 

De.spite  the  remoteness  of  White’s 
works,  the  material  is  shipped  to  nearly 
all  parts  of  Texas  and  into  western 
Louisiana.  Quite  a  bit  of  it  has  been 
shipped  to  Chicago. 

Higher  Production  Expected 

The  present  road-building  boom, 
set  off  by  the  Interstate  Highway 
program  of  the  Federal  Government, 
seems  likely  to  cause  a  big  increase  in 
production  at  White’s. 

Asphalt  has  long  been  with  us.  It 
was  known  in  ancient  Greece.  The 
earlv  Romans  used  it  to  protect  house¬ 
hold  goods  from  deterioration.  Re¬ 
searchers  say  that  Noah  gave  the  Ark 
a  couple  of  coats  of  bitumen  to  make 
it  watertight  for  the  wet  season  he 
knew’  was  coming.  The  waterproofing 
(pialitv  of  rock  asphalt  is  one  of  the 
things  that  make  it  so  eff(vtive  as 
highwav-surfacing  material. 
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NARROW  CANYON:  and  equipment  in  the  narrow  Rincon  Canyon  supplied  the  rock  for  the  offshore  drilling  island.  The  stone  was 

a  hard  sandstone  well-suited  for  fill.  Photo  shows  the  narrow  canyon  which  necessitated  development  work  to  provide  sufficient  quarry  floor  area. 


I 


Explosives  Help  B  ui  Id 
an  Islana 

KocU  hlasteJ  from  a  nearby  quarry  was  transported  by  bar^e  to 
build  an  o  ffsb  ore  island  near  ^'^entura,  California 


Till  Cii  v  F.  Atkinsov  Comi’.axy  of 
South  San  Francisc-o  and  I.os  An¬ 
geles  has  just  coinplt'ted  the  construc¬ 
tion  of  Rincon  Offshore  Drilling  Island 
north  of  the  citv  of  \’entura,  California, 
for  the  Richfield  Oil  Corporation.  Ap- 
proximateh'  405,000  tons  of  stone  were 
{juarried  and  125,(K)0  cu.  yd.  of  core 
fill  material  were  barged  out  2,992  ft. 
offshore  and  plaet'd  in  water  42  ft.  deep 
at  low  tide. 


'2113  Longwood  venue 
Los  .Angeles  16,  California 


STERLING  R.  MARCHER 


Rock  suitable  for  the  construction  of 
the  armor  for  the  island  was  discovered 
and  developed  in  the  narrow  Rincon 
Canyon,  6  miles  inland  from  the  Pacific 
Ocean  and  VA  miles  from  the  nearest 
highway.  Guv  F.  .Atkinson  Company 
crews  graded  and  surfaced  with  as¬ 
phalt  a  30-ft.  haul  road  from  the  high¬ 
way  to  the  quarry  site. 

Quariy’ing  ooc^rations  started  in  Feb¬ 
ruary,  1957,  with  a  txvo-shift  operation 
from  8  to  10  hours  each.  The  canyon 
was  quite  narrow  at  the  quarry  area, 


averaging  about  50  ft.  in  width,  when 
operations  began.  This  necessitated 
considerable  dev  elopment  work  to  pro¬ 
vide  sufficient  (juarrv  floor  area  for 
efficient  operations.  Quarry  faces  were 
developed  on  both  sides  of  Rincon 
Creek,  the  material  for  the  most  part 
being  a  hard,  blue-to-gravish  sand¬ 
stone  formation  (juite  suitable  for  fill 
puqxises.  .About  12  so-called  “covote” 
tunnel  blasts  were  made  during  the 
operation.  .A  few  toe  shots  were  neces¬ 
sary  for  which  4-in. -diameter  relatively 
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horizontal  holes  were  drilled  from  25 
to  45  ft.  in  length  with  a  Joy  Challenger 
drill.  These  toe  shots  were  loaded  with 
a  semigelatin-type  dynamite  packed  in 
3  hv  16-in.  cartridges,  primed  with 
reinforced  Primacord.® 

Coyote  Tunnels 

Most  of  the  rock  produced  at  this 
Rincon  quarrv  was  initially  blasted  by 
the  covote  tunnel  method.  Small  tun¬ 
nels  approximately  3?«  ft.  wide  by  5  ft. 
high  were  driven  at  the  toe  of  the 
quarry  faces  and  at  right  angles  to  a 
depth  of  50  to  55  ft.  At  this  point,  cross¬ 
cuts,  or  wings,  were  driven  at  nearlv 
right  angles  to  the  main  tunnel.  In  some 
instances,  the  crosscuts  were  extended 
to  a  maximum  of  .50  ft.  on  each  side  of 
the  main  tunnel.  Under  certain  circum¬ 
stances,  dictated  by  the  contour  of  the 
main  quarrv  face,  short  crosscuts  were 

•Ri-jj.  U.  S.  Pat.  OflF.  by 
The  EnsiKn-Bickford  Company 


driven  at  an  intermediate  distance  be¬ 
tween  the  tunnel  portal  and  the  main 
crosscut. 

In  the  beginning,  two  Joy  3-in.  light¬ 
weight  jackhammer  drills  using  Timken 
Carset  bits  and  mounted  on  light¬ 
weight  Ingersoll-Rand  jacklegs  were 
used  for  drilling  the  main  c'oyote  tunnel 
and  crosscuts,  air  being  supplied  by  a 
Joy  125  gasoline  compressor.  Later  on, 
a  specially  designed  jumbo  mounting  a 
single  drill  on  an  air-jib  was  used, 
which  speeded  up  the  drilling  cycle 
and  resulted  in  a  greatly  increased 
footage  of  tunnel  driven  per  shift.  At 
the  start  of  the  tunnel-driving  opera¬ 
tions,  some  14  to  16  holes,  using  the 
lightweight  jackhammer,  were  drilled 
to  a  depth  of  about  312  ft.  in  the  face. 
This  was  later  reduced  to  12  drill  holes. 
W'hen  the  jumbo  was  introduced,  the 
depth  per  round  was  subsequently  in¬ 
creased  to  5  ft. 

After  the  tminel  round  was  blasted. 


the  broken  rock  was  pulled  away  from 
the  tunnel  heading  by  a  specially 
designed  lightweight  scraper  oper¬ 
ated  from  a  double-drum  air  tugger 
mounted  on  the  bed  of  a  half-ton  pick¬ 
up  truck.  This  mechanized  operation 
replaced  the  shovel  and  wheelbarrow 
methods  of  mucking  used  in  the  begin¬ 
ning  of  the  project  and  resulted  in  a 
further  .speeding  up  of  the  tunnel 
operation. 

Drill  holes  in  the  tunnel  face  were 
loaded  with  Gelamite®  1-X  (6()lt’)  dy¬ 
namite  in  1/8  by  8-in.  cartridges  primed 
with  No  Vent®  Delay  Electric  Blasting 
Caps— delays  0  through  7  with  8-ft. 
plastic-insulated  copper  leg  wires.  The 
holes  were  loaded  with  from  six  to 
eight  cartridges  per  hole,  the  cut  holes 
and  lifters  being  loaded  a  little  heavier 
than  the  rest  of  the  drill  round. 

Loading  the  Tunnel 

W  hen  the  tunnel  and  crosscuts  were 


ST.\RT  OF  .\  C;OYOTE:  Oni>rr>nien  bcRin  a  new  tunnel  in  preparation  for  a  blast.  .\  Joy  drill  on  an  InRersoll-Rand  jaekleR  was  used  to  drive 
the  12  coyote  tunnels.  These  tunnels  were  ft.  wide  by  .5  ft.  hiRh  and  were  driven  to  a  depth  of  .50  to  .5.5  ft. 
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c'ompleted,  the  main  explosives  charges 
were  placed  at  the  ends  of  the  cross¬ 
cuts  and  at  20  to  25-ft.  interx  als.  How- 
e\er,  before  placing  the  main  charges 
in  the  crosscuts,  wirebound  plastic 
Primacord  was  strung  in  a  continuous 
line  or  loop  starting  from  the  main  tun¬ 
nel  portal,  continuing  through  cross¬ 
cuts  and  retuniing  to  the  main  portal. 
Each  main  charge  or  pocket  was 
primed  with  OO'i  d\Tiamite  with  a  short 
length,  or  jiunjH'r,  of  reinforced  Prima¬ 
cord  lacx'd  through  the  primer  and  tii*d 
to  each  side  of  the  main  Primacord  line. 
W'irebound  Primacord  was  used  for  the 
detonating  line,  because  of  its  high 
tensile  strength  and  resistance  to  break¬ 
age;  and  further,  the  wire  countering 
made  it  possible  to  check  constantly 
with  a  galvanometer  to  dt‘tect  anv 
breaks  that  might  have  occurred  in  the 


main  line  during  loading  and  back- 
Blling  operations. 

The  space  betwt'en  charges  was 
backfilled  with  broken  rock  obtained 
from  the  original  coyote  tunnel-drix  ing 
operations,  .\fter  all  charges  were 
placed  in  the  crosscuts,  the  remainder 
of  the  crosscuts  and  the  main  tunnel 
were  backfilled  with  rock  and  earth 
out  to  the  portal  of  the  tunnel.  A  bull¬ 
dozer  stacked  additional  muck  at  the 
tunnel  portal.  After  the  main  line  of 
wirebound  Primacord  and  the  60V 
dv’namite  priming  charges  were  in 
place,  the  main  charges,  consisting  of 
Hercules®  E.  P.  197C,  were  loaded  in 
the  crosscuts. 

Tliese  12  coyote  blasts  throughout 
the  operation  were  each  loaded  with 
from  9  to  17  tons  of  explosives,  de¬ 
pending  on  the  volume  of  rock  to  Ix' 


broken  or  moxed  by  each  particular 
blast.  The  average  coyote  blast  re¬ 
quired  from  10  to  12  tons  of  explosives, 
the  volume  having  been  previously 
determined  by  surveying  and  platting 
on  a  layout  map.  After  all  charges  were 
placed  and  backfilling  operations  com¬ 
pleted,  No.  6  Electric  Blasting  Caps 
were  taped  to  each  of  the  protruding 
ends  of  the  main  wirebound  plastic 
Primacord  line  and  connected  to  No. 
20  plastic-insulated  copper  leg  wires.  A 
50-cap  blasting  machine,  located  500 
ft.  from  the  tunnel,  supplied  the  electri¬ 
cal  current  to  detonate  the  blasts. 

Safetx'  Procedure 

Bt'fore  ex  ery  coyote  shot  was  made, 
howexer,  Charles  Thompson,  quarrx’ 
superintendent,  personallv  checked  all 
connections  and  saxv  to  it  that  all  per- 


QU.4RRY  RO.\D:  A  dump  truck  moves  briskly  along  the  canyon  road  built  for  hauling  rock  to  the  ocean  shore.  Guy  F.  Atkinson  Company  crews 
built  a  .30-ft.  road,  surfaced  with  asphalt  over  the  15^  miles  to  the  nearest  highway. 


144 


THE  EXPLOSIVES  ENGINEER  •  SEPTEMBER-OCTOBER,  1958 


TETRAPOD  FORMS:  Dump  pouring  concrete  from  an  E-27  paver  into  the  Blaw-Knox  forms  for  tetrapods.  Two  electric  vibrators  and  a  Koehler 
5R21  gas  generator  were  used  to  set  the  concrete.  Twelve  complete  forms  with  36  bottom  forms  were  used  to  make  1,127  tetrapods  weighing 
31  tons  each.  Concrete  was  in  the  form  24  hours  and  in  the  curing  yard  23  days. 


wheel  dump  trucks.  As  much  as  960 
tons  of  Class  “C”  rock  have  been  trans¬ 
ported  to  the  barges  6  miles  awav  in 
only  5  hours.  The  larger  classification 
of  armor  rock  was  usually  handled 
with  a  Lima  1201  crane  with  3-ton  Mc- 
Cafferv  rock-tongs.  On  occasion,  this 
etpiipment  has  lifted  rock  as  heavy  as 
37  tons.  Nine  trucks  with  flatbed  trailers 
handle  the  E,  C,  and  B  material.  A 
D-S  Caterpillar  with  a  12-ft.  bulldozer 
blade  assists  the  shovels.  Ford  F-2  V-8 
trucks  with  a  Hobart  No.  3000  welding 
unit  and  boom  make  the  repairs  on  the 
equipment  at  the  quarrv.  Two-wav 
racho  communications  between  the 
quarry  and  office  near  Carpinteria  ex¬ 
pedited  the  work.  Some  secondary 
lilasting  was  required  for  the  purpose 
of  splitting  some  of  the  larger  rocks  to 
a  size  where  thev  could  be  lifted  and 


sons  and  equipment  were  moved  to  a  where  the  puqiose  of  the  blast  was  to 

safe  distance  from  the  blast  area  be-  take  out  a  rock  point  or  widen  the 

fore  he  gave  the  signal  to  blast.  Com-  cpiarry  face  or  haulage-road  grade.  On 

ments  Mr.  Thompson,  “We  have  found  the  oc'casions  where  horizontal  drilling 
that  it  saves  time,  money,  and  lives  by  techniques  were  employed,  and  in  a 
checking  the  wiring  and  caps  before  few  instances  of  vertical  <lrilling,  a  Joy- 

a  shot— we  can  lose  a  lot  of  man-hours  Challenger  4-in.  wagon-type  drill  was 

trying  to  dig  out  a  charge  that  failed  used,  air  being  supplied  by  a  Gardner- 
to  detonate.”  Denver  600  compressor.  Holes  were 

Mr.  Thompson  estimates  than  on  a  spaced  from  7  to  9  ft.  apart.  Tungsten 

major  coyote  shot  it  took  about  J*  lb.  of  carbide  insert  bits,  4-in.  in  diameter,  on 

e.xplosive  to  produce  a  cubic  yard  of  1/j-in.  drill  rods  in  10-ft.  changes  were 
broken  rock.  Overall  results  from  blast-  used, 
ing  operations  were  excellent  and  there 

were  no  accidents  on  the  job.  Transporting  t  c  Roc 

During  certain  phases  of  the  quarrv-  Loading  of  rock  brought  down  from 
ing  operations,  as  previouslv  stated,  these  various  blasts  was  accomplished 
horizontal  drilling  techniques  were  em-  with  a  Bucyrus-Erie  54-B  shovel  etpiip- 
ployed  when  the  tjuarrv  face  was  ped  with  a  3-cu.  yd.  dipper  and  a 
either  too  low  to  warrant  the  time  and  Northwest  80  shovel  with  a  2-'j-cu.  yd. 
expense  of  driving  a  coyote  tunnel,  or  dipper.  Tlie  rock  was  loaded  on  10- 
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loaded  onto  the  flatbed  trucks.  This 
stxx)ndaiA'  blasting  was  usually  accom¬ 
plished  by  drilling  a  hole  or  holes  mid- 
wav  through  the  rcx'k  to  be  split  and 
then  loading  with  ?»  or  i  of  a  cartridge 
of  low-strength  d\aiamite. 

The  trucks  made  their  6-mile  haul 
down  to  Caqiinteria  and  out  to  Atkin¬ 
son’s  527  by  16-ft.  wharf  to  a  40- ton 
“stiff  leg”  derrick  with  a  95-ft.  boom  and 
12-ton  scoop  having  a  22-ton  capac- 
itv.  The  trucks  dumped  their  rock  into 
tht*  sctx>p.  llie  dtTrick  dropped  the 
scoop  upon  a  barge  145  ft.  long  with  a 
45-ft.  beam.  The  capacitv  of  the  barge 
is  l.OtK)  tons  with  a  1-ft.  freeboard.  .\ 
tug  to<.)k  the  barge  3,'i  miles  south  to  the 
site  of  the  Hichfield  Island  and  spotted 
the  barge  alongside  two  derrick 
barges.  The  larger  armor  rcK'k  was 
lifted  and  plact'd  in  iwsition  by  a 


Bucvrus-Erie  88-B  crane.  W  hen  core 
fill  material  was  barged  to  the  island 
site,  a  bulldozer  was  placed  on  the 
barge,  which  pushed  the  core  fill  ma¬ 
terial  off  the  barge  into  the  water. 
Portable  Ra\theon  fathometers  as¬ 
sisted  in  the  placement  of  the  armor 
rock. 

Tetrapod  Design 

For  the  side  of  the  island  that  faces 
the  ocean  and  takes  the  brunt  of  the 
hea\  ier  wa\  e  action,  “tetrapods”  were 
used  in  place  of  “A”  nxk.  These  tetra- 
jx)ds— 1,127  in  number  and  weighing 
31  tons  each— were  fabricated  at  the 
forward  loading  area,  and  the  fabrica¬ 
tion  by  Cuy  F.  .Atkinson  Companv’  was 
in  itself  a  huge  undertaking.  The  con¬ 
crete  tetrapods,  placed  on  the  seaward 
side  of  the  3-acre  island,  were  used  at 


elevations  of  20  ft.  below  to  28  ft. 
abo\  e  sea  level. 

The  tetrapods  were  originally  de¬ 
signed  by  the  French  firm  Laboratoire 
Dauphinois  d’Hydraulique.  .Approxi¬ 
mately  13)*  cu.  yd.  of  concrete  were 
poured  into  36  patented  forms  supplied 
bv  Blaw-Knox  Company.  The  unusual 
shape  of  the  tetrapods  dissipates  the 
energy  of  wa\  e  action;  their  interlock¬ 
ing  shapes  permit  slopes  of  1:1  and 
thereby  reduce  the  xolume  of  the 
breakwater  structure. 

Da\id  F.  R(x»t,  vice  president  and 
district  manager  of  operations  for  the 
Southern  California  Division  of  Guy  F. 
-Atkinson  Companv,  was  the  adminis- 
trath  e  director  of  the  Richfield  Island 
project.  Fd  Rainier  was  project  super¬ 
intendent  and  Charles  H.  Thompson, 
(juarrv  superintendent. 


LOADING  STONE:  On  the  end  of  a  T-shaped  wharf  a  40-ton  stiff  leg  derrick  and  scoop  loaded  the  rock  annor  and  fill  onto  an  old  Navy  harge. 
The  trucks  dropped  their  rock  directly  into  the  scoop  which  was  swung  to  the  barge  on  a  9.5-ft.  boom. 
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Driving  Railroa  a  Tu  nnels 

Venezuela 


in 


Blasting  e^^-sliapecl  bores  throu^li  limestone  and  sbale  wi  tk  k  orizontal  and 
vertical  keddin^  planes,  Oontieca*s  crews  maintained  an  average  tunnel 

advance  of  79  ft,  eack  24  kours 


VENEZUELA  IS  encleavoriiig  to  be¬ 
come  as  self-sutficient  as  possible 
to  keep  pace  with  its  rapidly  expanding 
economy.  One  of  these  self-sufficient 
projects  is  the  creation  of  a  steel  in¬ 
dustry.  A  plant  to  make  steel  is  being 
built  at  Matanza  near  Puerto  Ordaz, 

•Caracas,  X'encziiela 


HUGH  V.  BREN'N.XN® 

Estado  Bolivar,  on  the  Orinoco  River. 
In  that  general  area  there  are  extensive 
iron-ore  deposits. 

Near  Naricual,  Estado  Anzoategui, 
there  are  large  deposits  of  c-oal.  These 
deposits  ha\e  been  developed  to  pro¬ 
duce  coal  for  use  in  the  steel  industry. 
To  transport  the  coal  to  the  steel  plant 


it  was  decided  to  build  a  railroad  from 
Naricual  to  the  seaport  of  Guanta. 
From  there,  the  coal  will  be  transported 
in  boats  to  the  steel  plant  at  Matanza. 

To  complete  the  construction  of  the 
riiilroad  it  was  necessary  to  dri\'e  three 
tunnels.  The  contract  for  the  work  to 
be  done  in  driving  the  tunnels  was 


EGG-SHAPED  TUNNEL:  Geological  formations  encountered  in  the  egg-shaped  tunnels  were  sedimentary  rock,  primarily  limestone  and  gray 

shale.  All  tunnels  required  steel  supports  for  sides  and  roofs. 
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FIGURE  1:  This  drawing  shows  the  details  involved  in  drilling  and  loading  a  90-hole  V-cut 
round  in  the  tunnel  headings.  The  holes,  6  ft.  deep,  were  each  loaded  with  114  by  8-in. 
cartridges  of  Hercules  OO'r  Gelatin  Extra  dynamite.  The  charges  were  primed  with  Hercules 
Short-Period  Delay  Electric  Blasting  Caps.  Numbers  alongside  the  holes  indicate  the  order  of 
firing  the  blast.  The  loading  factor  was  1.42  lb.  of  explosives  per  cu.  yd.  of  rock. 


awarded  to  Constriictora  Nacional  de 
Tuneles  y  Carreteras,  more  familiarly 
kiiouTi  as  Conticca,  one  of  \>nezuela’s 
prominent  construction  companies. 

Tunnel  No.  1  is  472  ft.  long,  tunnel 
No.  2  is  4,495  ft.  long,  and  tunnel  No.  3 
is  1,181  ft.  long.  While  the  lengths  of 
the  thrw'  tunnels  v  aried  considerably, 
the  other  dimensions  remained  the 
same.  At  the  center  line,  the  height  of 
each  tunnel  was  28  ft.  2  in.,  while  the 
.spring  line  width  was  2-3  ft.  3  in.  A 
ditch  for  drainage  was  pnn  ided  along 
one  side  of  the  tunnels. 

In  general,  the  tunnels  are  egg- 
shaped.  This  unusual  shape  for  a 
tunnel  posed  difficulties  because  the 
tunnel  was  narrower  at  the  floor  than 
at  the  .spring  line. 

Geology 

The  geological  formations  encoun¬ 
tered  in  the  tunnels  were  sedimentary 
rock,  primarily  limestone  and  gray 
shale.  Tlie  bedding  planes  of  the  forma¬ 
tions  are  horizontal  and  vertical.  This 
presented  quite  a  problem  as  the  struc¬ 
ture  was  jointed.  Becau.se  of  this  un¬ 
desirable  gwilogical  condition,  it  was 
necessary  to  provide  support  for  the 
sides  and  roofs  of  the  tunnels. 

Operations  in  tunnels  No.  1  and  No. 
3  were  carried  on  from  one  entrance 
only  w’hile  tunnel  No.  2  was  driven 
from  both  ends. 

The  tunnel  round  illustrated  in  Fig¬ 
ure  1  consisted  of  90  holes  with  a  \’-cut, 
each  hole  6  ft.  deep.  The  round  was 
drilled  from  a  three-platform  jumbo. 
The  drilling  was  done  with  13  Gardner- 
Denver  Model  F.L.  58  air-leg  units. 
Three  drills  w’ere  located  on  each  of  the 
three  platforms  of  the  jumbo,  and  four 
drills  W’ere  operated  from  the  floor  of 
the  tunnel.  The  drill  steel  used  was  IJ*- 
in.  he.\agonal  tipped  with  Liddicoat  11* 
to  IJs-in.-diameter  bits. 

Blasting 

I  he  90-hole  round  was  loaded  with 
Hercules®  60%  Gelatin  Extra  d)’namite 
in  1/8  by  8-in.  cartridges.  The  explosives 
loading  factor  was  figured  at  1.42  lb. 
per  cu.  yd.  of  rock  in  place.  The  dvma- 
mite  charges  were  primed  with  Her¬ 
cules®  Short-Period  Delay  Electric 
Blasting  Caps,  using  delay  periods  0 
to  9,  with  12-ft.  plastic-insulated  cop¬ 
per  leg  w  ires.  The  cap  wires  were  con¬ 
nected  in  parallel  to  a  buss  wire.  Tlie 
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blasting  circuit,  using  insulated  wire, 
was  connected  to  a  permanent  shooting 
line  that  led  to  a  firing  position  outside 
the  portal  of  the  tunnel.  After  the  drill¬ 
ing  and  loading  crew  left  the  tunnel  and 
was  in  a  position  of  safety,  the  round 
was  fired  by  the  blasting  foreman.  Each 
blast  averaged  a  tunnel  advance  of  5  ft. 

After  blasting,  the  muck  was  loaded 
out  from  the  heading  with  an  Eimeo 
tractor  e.xcavator  and  hauled  outside 
the  tunnel  in  Koehring  dumptors.  The 
Koehring  units,  powered  with  General 
Motors  diesel  engines,  were  equipped 
with  a  Ruth  scrubber  for  use  in  under¬ 
ground  operations. 

To  complete  the  cvcle  of  work  details 
in  the  tunnel  reejuired  appro.ximately 
3  hours  and  50  minutes.  These  details 


included  drilling  a  round  in  a  heading; 
loading  the  charges  of  e.xplosives, 
making  the  wire  connections,  and  firing 
a  blast;  ventilating;  e.xcavating  the 
muek;  and  placing  sets  and  rails.  After 
the  employes  got  the  rhythm  of  things 
they  cut  the  work  cycle  in  tunnel  No.  2, 
with  two  headings,  to  around  2  to  D'l 
hours,  and  maintained  an  average  of 
79  ft.  of  lineal  advance  per  24  hours. 

The  design  of  the  jumbos  and  the 
number  of  drills  required  w'ere  based 
on  the  dimensions  of  the  tunnel  and 
Conticca’s  previous  experience  with 
this  tvpe  of  construction  work.  The 
jumbos  were  mounted  on  flanged 
wheels  which  ran  on  a  railroad  track 
so  that  the  jumbos  could  be  easily 
moved  up  to  and  away  from  the  face. 


The  principal  equipment  units  used 
in  the  tunnels  included  30  Gardner- 
Denver  air-leg  drills;  7  Gardner-Uen- 
ver  air  compressors;  2  Joy  air  blowers; 
2  Roots  Connersx'ille  air  blowers;  2  air 
receivers;  2  Eimeo  loaders;  2  Eimeo 
dozers;  8  Koehring  dumptors;  4  GMC 
diesel  generators;  1  Northwest  shovel; 
1  Bucyrus-Erie  hydro  crane;  1  Allis- 
Chalmers  push  cat;  2  Euclid  scrapers; 
and  1  Gaterpillar  motor  patrol. 

The  management  personnel  of 
Gonstructora  Nacional  de  Tuneles  v 
Carreteras  associated  with  the  work  of 
driving  the  tunnels  were  Dr.  Carlos 
Guinand  Baldo,  president;  Russell  D. 
Antisdel,  managing  director;  Tad  Lash, 
project  manager;  and  Vern  Westen- 
hohne,  superintendent. 


STARTING  TUN.NEL  NO.  3:  WorkiiiR  from  a  three-platforin  jumbo  the  drilling  crew  starts  the  first  round  in  tunnel  No.  3.  The  jiimhos  mounted 
three  drills  on  each  of  the  three  platforms  and  four  drills  were  operated  from  the  floor  of  the  tunnel.  Operations  in  tunnels  .No.  I  and  No.  .3  were 


carried  on  from  one  entrance  only,  while  tunnel  No.  2  was  driven  from  both  ends.  To  complete  the  cycle  of  work  details  in  the  tuiuiel  required 


approximately  3  hours  and  50  minutes.  Each  blast  averaged  a  tunnel  advance  of  5  ft. 
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lit  -serond  action  of  9,050 


This  series  of  high-speed  sequenee  pietures  of  a  blast  was  taken  in  Eastern 
Rock  Products’  (jiiarr\’  at  Oriskany  Falls,  New  York.  The  blast,  consisting 
of  9,050  11).  of  e.\plosi\  es  in  six  holes,  produced  an  estimated  38,590  tons  of 
well-broken  rock.  Height  of  the  quarr\’  face  ranged  between  100  and  127  ft. 


ACTION’!  CAMERA!:  The  face  immediately  before  the  blast.  All  holes  are  loaded  and  connections  made.  Only  the  current  from  the  blasting 

machine  is  required  for  the  9.050  lb.  of  explosives  to  become  useful  energy. 
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A  SPLIT  SEC.’OND  LATER:  During  the  split-second  inten  al  between  photos  the  delay  electric  blasting  caps  have  detonated  the  charges  in  the 
remainder  of  the  holes.  Now  the  entire  face  is  in  motion.  Note  the  progressive  movement  of  the  rock. 
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ALMOST  ON’ER:  The  explosives  energy  has  done  its  work  although  clouds  of  diLst  conceal  much  of  the  results  of  this  carefully  planned  blast.  As 

soon  as  the  dust  settles,  the  shovel  will  move  in  to  do  its  work. 


New  Deeper  OKanne  1  for 
St.  M  ary’s  R  iver 

Ingenious  <irillin^«ancl>loaclSn^  bar^e,  plus  engineered  blasting,  speeds 
tbe  deepening  of  a  3-mlle  section  of  tb  e  cbannel  between 
Labe  Superior  an  d  Labe  II  uron 


J.  W.  ADAMS* 


Thk  coniK'cting  channel  hetwet*n 
Lake  Superior  and  Lake  Huron  is 
the  St.  Marv’s  River,  6>3  miles  in  length. 
Boats  using  this  ri\er  must  pass 
through  the  Soo  L(K-ks.  which  are  lo¬ 
cated  at  Sault  Ste.  Marie,  Michigan. 
Between  l.ake  Superior  and  Lake  Hu¬ 
ron  there  is  a  drop  of  about  23  ft.,  of 
which  about  21  ft.  is  at  the  S(X)  L(xks. 

Planning  and  maintenance  of  these 
facilities  are  under  the  jurisdiction  of 
the  U.  S.  Armv  Corps  of  Engineers. 
Detroit  District.  Colonel  Peter  C. 
Hvzer  is  in  c'ommand  and  Clifford 
Anne  is  the  area  engineer  at  Sault  Ste. 
Marie.  Each  year  the  Corps  of  Engin¬ 
eers  sweeps  the  entire  channel  and 
d(K*s  the  maintenance  dretlging  re- 
(juired  for  the  safetv  of  navigation. 

In  June,  1957,  contracts  amounting 
to  about  S20  million  were  let  for  im¬ 
provements  and  deepening  of  the 
channel  below’  the  locks.  Schedule 
“C,”  located  in  the  channel  between 
N'eebish  Island  in  the  United  States 
and  St.  Joseph’s  Island  in  Canada,  w'as 
awarded  to  Dunbar  &  Sullivan  Dredg¬ 
ing  Company  of  Detroit,  Michigan,  for 
S7.259.260.  This  contract  calls  for 
deepening  the  30()-ft.-wide  channel 
from  the  present  21 -ft.  depth  to  28  ft. 
The  total  length  of  this  project  is  about 
3  miles.  About  1  mile  consists  of  rock, 
including  about  300,000  cu.  vd.  of  hard 
limestone.  The  remainder  of  the  proj¬ 
ect  will  iinobe  hydraulic  dredging 
and  regular  dredging. 

“Hercules  Powder  Company 
Duluth,  Minnesota 


DRILL  TOWERS:  Using  three  air  drills  mounted  on  operating  towers  on  rails,  contractor 
drilled  four  holes  with  each  drill,  or  12  holes  on  a  range.  Rails  are  shown  in  the  foreground. 
Average  depth  of  hole  including  subdrilling  was  11*4  ft. 
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PRIMER  CARTRllXIE:  Inserting  the  primer  cartridge  of  60'“f  TAMPING:  After  the  dynamite  is  loaded,  tube  is  raised  and  the  ex- 

high-pressure  gelatin  2t‘i  by  16  in.  in  the  bottom  of  the  loading  plosives  charge  tamped  with  a  pole.  Tube  and  pole  are  then  lowered 

tube  with  the  lead  wires  being  pulled  into  the  slit  in  the  side  of  tube.  and  the  operation  repeated  until  entire  charge  is  in  the  drill  hole. 


Diiiibar  &  Sullivan  started  its  drill¬ 
ing  and  blasting  operations  on  Septem¬ 
ber  5,  1957.  Its  drill  boat  is  completely 
new  in  construction  and  mounts  three 
Jov  .5(X)  air  drills,  which  are  mounted 
on  operating  towers  on  rails. 

Drill  Pattern 

The  drill  pattern  is  10  b\'  10  ft.,  with 
12  holes  being  drilled  in  a  range.Tram- 
ming  each  drill  on  the  rails  allows  it  to 
drill  four  holes  in  a  range. 

The  average  depth  of  hole,  including 
snbdrilling,  for  the  entire  job  will  be 
Ills  ft.  Seven  feet  of  snbdrilling  will 
be  maintained  thronghont  the  job  re¬ 
gardless  of  depth  of  rock  to  grade.  The 
av  erage  rock  to  grade  will  be  about  4 
ft.  with  23  to  24  ft.  head  of  water.  The 
drills  have  41s-in.  insert  bits.  Air  for 
each  drill  is  supplied  bv  an  Ingersoll- 
Rand  9(Xl-c.f.m.  Civro-Flo  compres¬ 
sor.  The  rate  of  drilling  is  about  15  ft. 
per  machine-hour. 

The  drilling  and  blasting  are  carried 
on  as  follows:  The  drill  boat  is  mov  ed 
onto  the  range  and  sighted  in  bv  the 
drill  boat  foreman.  When  in  position 
and  the  spuds  are  down  to  the  ledge  to 
steady  the  boat,  the  sand  pipes  are 
lowered  to  the  ledge  from  each  drill 
tower.  Drilling  is  done  through  a  guide 
pipe  and  the  sand  pipe.  Drill  sand  es¬ 


capes  ov  er  the  top  of  the  sand  pipe  and 
is  thereby  kept  out  of  the  drilled  hole. 

When  the  driller  completes  the  hole 
to  rtHjuired  depth,  he  runs  the  drill  up 
and  down  a  couple  of  times  to  be  sure 
that  all  loose  rock  is  blown  out.  The 
drill  stem  is  then  pulled  out  and  swung 
to  one  side,  and  the  charging  tube  with 
an  inside  diameter  of  3  in.  is  swung 
over  so  that  the  bottom  end  of  the 
charging  tube  is  ov  er  the  upper  end  of 
the  guide  pipi‘. 

Loading  PrcK-edure 

The  explosives  men  working  from 
a  platform  attached  to  the  drill  tower 
then  insert  the  primer  cartridge  into 
the  bottom  of  the  charging  tube.  This 
tube  is  slit  up  one  side  for  about  a 
foot  so  that  the  cap  wires  are  on  the 
outside  of  the  tube  and  awav  from  the 
danger  of  cutting  incurred  if  wires 
came  out  the  bottom  of  the  tube.  For 
most  of  the  job  last  year.  No.  6  water¬ 
proof  caps  with  9-in.  and  12-in.  stag¬ 
gered  leg  wires  were  used.  No.  IS 
single-conductor  iron  wire  is  spliced  to 
the  caps  in  sufficient  length  so  that  the 
wires  can  be  tied  to  the  drill  boat.  After 
the  primer  cartridge  is  put  in  the  tube, 
it  is  lowered  to  the  bottom  of  the  hole. 

F'rom  12  to  17  cartridges  of  607  high- 
pressure  gelatin.  2, '2  bv  16  in.,  are  then 


dropped  intt)  the  tube,  the  number  of 
cartridges  depending  on  the  depth  of 
the  hole.  W’hen  all  the  cartridges  re- 
(juired  for  the  hole  are  in  the  tube,  a 
brass  tamping  pole  is  inserted  into  the 
upper  end  and  the  tube  is  raised  a  little 
from  the  bottom  of  the  hole  bv’  an  air 
hoist.  Two  men  then  push  down  on  the 
tamping  pole  to  force  the  explosives 
out  of  the  tube.  The  tube  and  the  pole 
are  then  lowered  and  two  additional 
men  push  down  on  the  tube  and  pole 
to  tamp  the  explosives.  The  tube  is 
hoistt'd  a  short  wav  and  the  process  is 
repeated.  When  all  explosiv  es  art*  out 
of  the  tube,  these  men  tamp  the  explo¬ 
sives  further  with  both  the  tube  and 
the  tamping  pole.  The  loading  factor 
is  I'-i  lb.  of  explosives  per  cn.  vd., 
figured  to  the  bottom  of  the  hole. 

After  the  explosives  are  tamped  into 
the  hole,  tin-  loailing  tube  is  remov  ed, 
and  the  guide  pipe  and  sand  pipe  are 
elevated  out  of  the  water.  The  guide 
pipe  has  a  slit  along  the  side  from  top 
to  bottom  through  which  the  lead 
wires  are  remov  ed.  When  the  bottom 
of  the  sand  pipe  is  just  clear  of  tlu^^ 
water,  the  lead  wires  are  snared  just 
b(‘lovv  the  pipe  and  the  wires  are 
then  pulled  out  from  the  bottom  of  the 
pipt'.  Then  the  wires  are  tied  to  the 
side  of  the  drill  boat. 
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BLAST:  The  blast  of  a  range  on  the  St.  Mars-  s  River  channel  made  under  21  ft.  of  water  with  holes  14  ft.  into  the  rock. 


Twelve  Holes  on  a  Range 

Twelve  holes  on  10-ft.  spacing  are 
drilled  on  a  range,  with  all  hoU*s  35  ft. 
in  depth  from  the  surfac'e  of  the  water. 
This  gi\es  7  ft.  o\er  drilling  from  the 
28  ft.  retpiired  depth.  The  present 
channel  is  a  mininmm  21  ft.  in  depth. 

•When  all  12  holes  are  loaded,  the 
men  connect  the  electric  blasting  caps 
in  groups  of  four  in  parallel.  This 
divides  the  range  into  thrt*e  sets  of 
four  caps  each.  Tire  drill  boat  is  then 
moved  back  off  the  range.  While  the 
boat  is  being  mo\  ed.  three  men  let  out 
the  lead  wires.  Holes  are  fired  four  at 
a  time  with  15-sec.  intervals  between 
blasts.  A  50-cap  blasting  machine  det¬ 
onates  the  caps.  When  blasting  is  com¬ 


pleted  on  the  range,  the  drill  boat  is 
moved  back  and  drilling  and  loading  are 
started  on  a  new  range,  10  ft.  back  from 
the  range  just  blasted.  The  time  from 
when  the  drill  Ixiat  is  moved  back  to 
blast  and  the  drilling  is  resumed  at  an¬ 
other  location  is  about  10  to  15  minutes. 

Tlie  loading  factor  has  been  slightlv 
heavier  than  believed  nect'ssarv  but 
has  been  maintained  at  this  level  to 
make  sure  of  the  bottom  as  the  work 
progresses.  Completion  date  for  the 
project  is  June,  1959. 

Thomas  G.  Goode,  executive  vice 
president,  is  project  manager;  Willett 
Griffin  is  project  engineer;  J.  M.  Has- 
sett  is  captain  of  the  drill  boat;  and 
Harry  Loungs  is  captain  of  the  dredge. 


CONTRACTOR:  Project  manager  for  Dun¬ 
bar  &  Sullivan  on  the  job  was  Thomas  G. 
Goode,  executive  vice  president,  left,  with 
Captain  Jack  Hassett  of  the  drill  boat. 


DIPPER  DRF^IXiE:  The  dipper  dredge,  Omadhaun.  with  9‘2-cu.  yd.  bucket  and  40-ft.  stick,  digging  to  grade.  Contract  calls  for  deepening 
.3  miles  of  the  300-ff.-wide  channel  from  its  present  21  ft.  to  28  ft.  Project  includes  removal  of  .•J00,0(MI  cu.  yd.  of  hard  limestoiK*. 
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R«inforc*d  Primocord  Branch  ^  racommandad  for  doop  holos 
«rK«r«  normoi  strength  and  r«tistarK«  to  abrasion  and  cutting  oro 
n*«d«d  Toitiin  rainforcod  (yoMow  with  r«d  throad).  tough,  rosiliont. 
Tonsil*  strength  160  lbs  I000>ft  spool  w*ighs  Wilbs.  Th* 
hnot  shown  is  th*  doubl**wrop  half  hitch,  mod*  in  th*  bronch  lin*  ond 
drown  tightly  around  th*  trunk  lin*. 


^A/o  h&ecf  to 
jbc/ss^Ahot. . . 

USE  PRIMACORD 


You  can  load  and  hook-up  well  ahead  of  the  blast  when  you 
prime  and  hook-up  with  Primacord  detonating  fuse.  It  is 
highly  resistant  to  vibration,  friction,  impact,  spsu-ks  — 
and  as  to  stray  electrical  currents,  even  a  direct  hit  by 
lightning  failed  to  detonate  Primacord. 

When  aU  is  ready  for  the  blast  —  then  and  then  only 
attach  fuse  and  cap  or  electric  blasting  cap  to  the  end  of 
your  Primacord  trunk  line. 


For  further  information  see  your  explosives  supplier  or  write  to 


THE  ENSIGN-BICKFORD  COMPANY 

Simsbury,  Connecticut  •  Since  1836 

Primacord*  and  Detacord*  Detonating  Fuse,  Safety  Fuse,  Ignitacord* 
Quarrycord* ,  Pyrotechnical  Devices  and  Blasting  Accessories 


Hook-up  and  detonate  with 


and  guard  against  Sfta^  Cuttehf  hazards 


Plain  Primacord  Trunk  tin*  —  used  olso  for  shoMow  holes  — “  wherever 
resisfonce  to  obrosion  ond  cutting  is  not  required.  Textile  covered, 
tlexible,  resilient,  with  o  ’’tacky/'  non-slip  surface.  Tensile  strength 
175  lbs.  lOOO-ft.  spool  weighs  18  lbs. 
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NEWS 

JOB  SITE  BATCHING  PLANT 

I’ortablo  Batch-A-Bout  pcniiits  economical 
)ob-site  batciiing  on  projects  too  small  to  war¬ 
rant  setting  up  a  hill-capaeity  concrete  plant. 
Essentially,  it  is  an  aggregate  weigh  batcher, 
transfer  c-omeyor,  and  sack  cement-loachng 
hopjx-r.  An  oxerhead  storage  bin  for  up  to 
40  tons  of  aggregate,  a  ixrrtaOle  aggregate  bin 
loading  conveyor,  a  bulk  cement  rec-eiving 
and  elevating  screw  with  automatic  batclier 
and  compressor,  and  a  1,000-cu.  ft.  cement 
silo  can  Ih‘  added  to  handle  larger  jobs.  .Ag- 
grt'gate  conveyor  can  also  be  usc‘d  as  a  radial 
stacker,  and  the  elevating  screw  as  a  bulk 
cement  transfer  plant  to  reduce  the  costly 
investment  in  materials-handling  equipment. 

Dc-tails  can  Ive  obtained  from  tlic  Noble 
Companv-,  1S60  Seventh  Street,  Oakland, 
('alilonua. 

NEW  OLIVER  LOADER 

.A  new  loader  with  2V4->d. -bucket  capacitv 
has  been  announced  bv'  The  Oliver  Corpora¬ 
tion.  Catlled  the  OC-1.56,  it  is  a  completely 
integrated  unit,  with  the  loader  matciied  to 
tile  fidl  capabibties  of  tlie  110-h.p.  tractor, 
.iccurcbng  to  the  manufacturer.  The  loader 
IS  rigidly  mounted  so  that  the  loads  are  taken 
direct  on  tlie  subframe,  and  the  new,  low- 
profile  design  provides  full  visibiht>’  and  low 
center  of  gravitv'  for  quicker,  fuller  loading. 
It  is  claimed.  Literature  is  available  from  The 
Oliver  Corixiration,  Industrial  Division, 
ly-itH.I  Euclid  .Avenue,  Cleveland  17,  Ohio. 

TRI  CK  CRANE  CATALOG 

The  CoiLstruction  Equipment  Division  of 
Baldwin-Lima-llainilton  Corporation,  Lima, 
t)hio,  announces  tlie  availabihty  of  a  new 
S-page  catalog  illustrating  and  describing  tlie 
new  Lima  Tvpe  64-T  5U-ton  capacity  truck 
crane. 

The  cat.ilog  liiglibglits  tlie  design  and  OfX'r- 
atiiig  features  of  tlie  four-a.\le  truck  crane. 
Illustrated  and  described  in  tlie  catalog  is 
the  IJnia-designed  carrier  construction,  “pin- 
ou”  t>pe  front  and  rear  outrigger  boxes, 
liydraulic  [xiwer  steering,  compact  heavy- 
duty  rotating  assembly,  iiidcqx'iident  plane- 
t.irv  boom  hoist,  main  machinerv',  folding 
gantrv  ,  and  pin-connected  boom. 

POWER  TOOL  GUIDE 

-A  new  12-page  guide  describing  14  pop¬ 
ular  ixjrtable  electric  tools  plus  a  list  of  acces¬ 
sories  is  available  from  tlie  Porter-Cable 
Machine  Company  of  Svracuse,  New  York. 
This  buying  guide  includes  pictures  of  tools, 
describes  tlieir  uses,  and  gives  specifications 
and  prices.  The  booklet  gives  pointers  on 
what  to  look  for  in  purchasing  power  tools. 

NEW  TR.AC-H.AMMER 

.A  new  “Trac-Hammer”  that  can  be  used 
for  a  variety  of  concrete  breaking,  pile  driv¬ 
ing,  or  drilling  oixjrations  was  aimounced 
today  by  tlie  Vulcan  Iron  Works  and  Gard¬ 
ner- Denver  Company.  The  “Trac-Hammer” 
is  an  application  of  tlie  Vulcan  portable  rig. 
.According  to  a  notice  from  the  manufacturer, 
tlie  rig  can  work  indoors,  reach  comers, 
curves,  and  perform  in  other  areas  formerly 
considered  inaccessible  with  mobile  equip¬ 
ment.  As  the  first  constmetion  machine  of  its 
tvpe,  it  offers  users  one  machine  that  can  be 
adapted  for  drilling  and  pile-driving  duties 
prev  iously  requiring  two  separate  rigs. 

COBRA  CATALOG-PRICE  LIST 

Cobra’s  line  of  standard  flexible  metal  hose 
connectors  is  illustrated,  described,  and  indi¬ 
vidually  priced  in  a  hose  catalog  just  pub¬ 
lished. 

To  obtain  a  copy  of  the  catalog,  write  to 


NOTES 

C.obra  Metal  Hose,  5059  South  Kedzie  .Ave¬ 
nue,  Chicago  32,  Illinois. 

BIBLIOGRAPHY  OF  GEOPHYSICS 
THESES 

■A  bibliography  of  graduate  theses  on  geo- 
phv  sics  is  the  topic  of  the  rec-ent  issue  of  the 
Colorado  School  of  Mitu’s  (^huirterly.  The 
bibliography  lists  500  ixipers  which  were 
written  in  partial  fulfillment  for  tlie  degrees 
of  master  of  arts,  master  of  science,  docior 
of  philosophy,  or  doctor  of  science  at  46 
institutions  in  tlie  United  States,  .Alaska,  and 
Canada.  The  Quarterly  lists  175  papers  that 
were  written  as  doctoral  dissertations. 

The  55-page  Quarterly  lists  the  paix>rs  in 
thri'e  scqxirate  sc-ctions,  cataloging  them  by 
subjcH-t,  author,  anu  school  of  origin. 

Persons  wishing  a  copy  of  this  bibliog¬ 
raphy  (\’ol.  53.  No.  1)  may  order  one  by  re¬ 
mitting  one  dollar  to  the  Department  of 
Publications,  the  Colorado  Scluxil  of  Mines, 
Golden.  Colorado. 

BATTERY  MANUAL 

Burgess  Batterv'  Compan>’,  of  P'reeport, 
III.,  has  published  as  an  aid  to  product-design 
engint'crs  a  c-omprc*heivsive  manual  on  the  rec¬ 


ommended  use  and  selection  of  drv'  batteries. 

The  lOO-page  manual  was  created  to  pro¬ 
vide  industrial  designers  and  researcli  spe¬ 
cialists  with  an  engineering  reference  guide 
containing  complete  data  to  help  them  choose 
the  battery  that  lx>st  suits  tlieir  design  re¬ 
quirements.  EngiiM-ers  engaged  in  the  design 
of  batteiy-ixiwered  exjuipment  may  secure  a 
free  copy  from  Burgess  Batter>'  Company, 
Freeport,  111. 

DUST  COLLECTOR  BULLETIN 

•A  new  12-page,  two-color  bulletin  detail¬ 
ing  the  Joy  Microdyne  Dust  Collector  has 
lx*en  released  by  the  Joy  Manufacturing 
Company  Oliver  Building,  Pittsburgh  22,  Pa. 

The  Joy  Microdyne  is  a  wet,  inertial-tvqx* 
dust  i-ollector  installed  as  part  of  the  duct 
and  only  one-tenth  tlie  size  of  other  collectors 
of  comparable  performance.  According  to 
the  manufacturer,  collection  efficiencies  are 
95%  of  all  dust  5  microns  in  size,  80%  of 
dusts  in  tlie  I -micron  range. 

Bulletin  J-616  is  illustrated  with  more  than 
a  dozen  photographs  of  the  Joy  Microdyne  at 
various  installations  tliroughout  the  countiy. 
The  bulletin  contains  performance  curves, 
complete  six'cifications,  accompanying  cut¬ 
away  drawings  of  the  inner  construction,  as 
well  as  a  dt>scription  of  a  related  filter  for 
reclamation  or  removal  of  Hie  collected 
slurry. 


VIBRATION  EFFECTS 

ON 

STRUCTURES  •  WELLS  •  PIPE  LINES 

HAROLD  H.  WHITE 

CONSULTING  ENGINEER 

2831  EAST  14TH  STREET 
JOPUN,  MISSOURI 

Seismograph  *  Accelerograph  *  Electronic  Comparascope 
Micro  Barograph  Surveys 

Investigation  of  Explosions  and  Explosives  Accidents 


tBou3ii5.‘ 


EXPLOSIVES  USERS  —  If  you  are  experiencing  or  anticipate  legal  or  public 
relations  problems  arising  from  blasting  effects— 

Send  For  Our  BROCHURE  D»$eribing  Our  Services 

(^rU*  Schadvl*  Accomponi**  Brochur*) 

Seismograph  Protection  —  Preblast  and  Postblast  Property  Inspections 
Condition  Surveys  and  Appraisals  —  Electrical  Resistivity  Surveys 
Vibra-Log  Service  —  Seismograph  Rentals  and  Sales 

THE  VIBRATION  ENGINEERING  COMP  AN  Y 

407  Hazleton  National  Bank  Bldg. 


Phone:  Gladstone  5-1961 


Pa. 


Pittsburgh  Area  Office 
Philip  R.  Berger,  Mgr. 

Bradford  Road 
Brodfordwoods,  Po. 
Phone:  WEstmore  3-1655 


B.  F.  Howell,  Jr.,  Ph.D.,  P.E. 
Chief  Seismologist 


Affiliated  with 

Frank  Neumann,  Seismologist 
4546  45th  Ave.,  N.E. 
Seattle  5,  Wash. 

Phone:  lokaview  4-0028 
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ROY  C.  SPARKS 


‘Safety  rules  are  a  lot  of  bunk,” 

Said  Smokev  Joe,  the  powder  monk; 
He’d  loaded  holes  for  many  years 
And  laughed  at  other  people’s  fears. 
‘Now  there’s  no  danger  in  the  stick,” 
Said  he,  “These  rules  just  make  me  sick! 


Now  Joe,  a  shiftless  sort  of  jerk. 

Just  couldn’t  see  the  extra  work 
It  took  to  follow  safety  rules; 

He  thought  other  men  were  fools 
Because  thev  thought  the  rules  were  right. 
And  had  respect  for  dynamite. 


Oh,  safety  slogans,  Joe  would  read 
But  never  would  their  warning  lu^ed, 
For  not  to  him  did  they  apply, 

Twas  always  to  the  other  gu\-; 

He  said  von  didn’t  need  that  truck  — 
‘Just  put  vour  trust  in  Ladv  Luck.” 


But  there  was  something  Joe  forgot: 
Sometimes  vour  luck  can  go  to  pot. 

For  Luck,  a  fickle  sort  of  dame. 

Will  never  treat  you  twice  the  same; 

.\nd  though  of  her  some  lovers  boast. 

She  deserts  xou  when  vou  need  her  most. 


Poor  Smokev  Joe,  Ciod  rest  his  soul. 
Would  walk  upon  a  loaded  hole. 

And  then  with  cap  and  length  of  fuse 
The  unexploded  poss  der  use. 

For  carelessness  he  gained  great  fame 
Now  Smokev  Joe  is  just  a  name! 


Yes,  Ivadv  Luck  on  him  did  frown. 
Deserted  him  — plain  let  him  down; 

But  he  gained  a  lot  of  altitude, 

.\nd  how  he’s  changed  his  attitude: 
Savs  now,  “Handle  dynamite  with  care 
Or  you’ll  he  loading  coal  down  there.” 


•Route  2,  Bo.\  4.5,> 
Fenton,  Missouri 
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How  three  Eastern  drillers 

PARLAYED  3  DRILLM ASTERS  INTO  18 

with  big  profits  from  the  l-R  DOWNHOLE  drill 


These  three  case  histories  tell  a  story  that  is  vitally  important  to  anyone  engaged 
in  blast  hole  or  water  well  drilling.  If  you  want  to  improve  your  profit  picture  in 
a  growth  business,  it  will  pay  you  to  look  into  the  many  exclusive  advantages 
of  the  I-R  Drillmaster  and  DOWNHOLE  drill.  Ask  your  Ingersoll-Rand  repre¬ 
sentative  for  complete  information,  or  send  today  for  a  copy  of  Bulletin  4179. 


Madison,  N.  J. 

Today,  this  company  is  one  of  the  largest 
and  most  successful  contract  drillers  in  the 
State — operating  a  fleet  of  six  I-R  Drill- 
masters  for  both  quarry  and  water  well 
work.  This  "success  story”  really  began  only 
a  little  over  three  years  ago.  On  May  25, 
1955,  to  be  exact — the  date  on  which  they 
purchased  their  first  DM-2  crawler-mounted 
Drillmaster  with  I-R  DOWNHOLE  drill. 
Here,  too,  it  was  used  initially  for  blast  hole 
work  in  quarries  —  then  applied  to  water 
well  drilling.  This  proved  so  profitable  that 
another  DM-2  was  purchased  on  Nov.  9, 
1955.  And  in  April,  1956,  a  TRUCM  unit 
was  obtained  for  use  solely  as  a  high-speed, 
highly  mobile  water  well  drilling  rig.  As 
business  and  profits  increased,  two  more 
DM-2s  were  purchased — in  July  and 
August  of  1956.  And  on  Sept.  17,  1957,  the 
entirely  new  TRUCM-3  unit,  on  I-R’s  spe¬ 
cially  designed  Crane  Carrier  vehicle,  com¬ 
pleted  the  present  Drillmaster  fleet.  All  six 
units  use  the  I-R  DOWNHOLE  drill — the 
ideal  setup  for  hard  rock  water  well  drilling. 
To  prove  the  point,  one  TRUCM-3  unit 
drilled  50  wells  in  granite  in  3  months, 
averaging  100'  i)er  day. 


5-666  ^  H  Broadway,  New  York  4,  N.Y. 

A  CONSTANT  STANDARD  OF  QUALITY  IN  EVERYTHING  YOU  NEED  FOR  DRILLING  ROCK 
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If  You  Use  Blasting  Caps 


EXAMINE 

THESE 

FEATURES 


r 


DEPENDABLE  FIRE — Special  alloy  is 
used  as  the  bridge  wire  in  the  firing  ele¬ 
ment  of  Hercules  Electric  Blasting 
Caps.  Wire  is  noncorrosive. 

©ENGINEERED  SHELL-Bronze  shell  of 
a  Hercules  cap  goes  through  fifteen 
separate  operations  while  it  is  being 
expertly  shaped. 

©TOUGH,  HIGH  DIELECTRIC  INSULATION 

— I^eg  wires  of  Hercules  caps  are  coated 
with  plastic  insulation  for  outstanding 
toughness,  resistance  to  abrasion,  su¬ 
perior  dielectric  qualities. 

©SECURELY  ANCHORED-  A  cast  sulfur 
plug  in  the  upper  part  of  shell  anchors 
entire  firing  mechanism  in  place. 

©WATERTIGHT  WATERPROOFING-A 

special  Hercules  waterproofing  formu¬ 
lation  minimizes  the  possibility  of 
moisture  or  dampness  penetration. 

©^DOUBLE-PACKED  WALLOP-Bridge 

( wire  extends  into  the  priming  charge 

Oiand  makes  positive  contact  to  give 
’rapid  ignition. 


BLASTING  CAPS 

Partners  in  Dependability  with  Hercules^  Explosives 


HERCULES  POWDER  COMPANY 

Explosives  Department:  900  Market  Street,  Wilmington  99,  Delaware 
Birmingham,  Chicago,  Duluth,  Hazleton,  Joplin,  Los  Angeles, 
New  York,  Pittsburgh,  Salt  Lake  City,  San  Francisco 


xR&a-t 


^JucYRUS-ERiE  rotaries  are  increasing 
drilling  footage  at  open  pit  mines 
everywhere.  Their  ability  to  put  down 
hole  fast  results  from  an  exclusive  com¬ 
bination  of  features  —  variable  drilling 
speed  and  variable  down  pressure. 


For  controlled  speed,  the  Ward 
Leonard  variable  voltage  system  gives 
the  operator  smooth,  instant  command 
over  rotation  of  the  drill  pipe.  He  can 
choose  the  most  efficient  speed  for  a 
given  formation.  To  meet  requirements, 
he  can  vary  the  speed  without  stopping 
the  drilling  operation. 


In  hard  formations,  maximum  down 
pressure  can  be  exerted  on  the  bit  while 
the  drill  pipe  is  turning  slowly.  This 
gives  greatest  possible  penetration. 


In  soft  formations,  the  operator 
can  increase  rotating  speed  substan¬ 
tially  as  he  cuts  down  pressure.  He 
can  match  pulldown  force  and  rota¬ 
tion  speed  so  tools  do  not  advance 
faster  than  cuttings  are  removed.  At 
the  same  time  he  keeps  up  enough 
air  velocity  to  remove  cuttings  from 
the  hole. 


For  the  full  story  on  Bucyrus-Erie  ro¬ 
taries,  contact  Bucyrus-Erie  Company, 
South  Milwaukee,  Wis.  Ask  for  illus¬ 
trated  bulletins  on  the  50-R  (full- 
electric  rig  for  drilling  9%  to  12^/4 -in. 
holes)  and  the  40-R  (diesel  or  electric 
rig  for  drilling  6%  to  9-in.  holes). 
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A  new  drilling  record  was  established  at  this  large  open  pit 
coal  mine  in  Indiana  when  the  50-R  shown  here  was  put 
into  operation. 


A  Familiar  Sign  at  Scenes  of  Progress 

BUCYRUS-ERIE  COMPANY  •  SOUTH  MILWAUKEE,  WISCONSIN 
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